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ADVERTISEMENT. 


Trex Editor omitted to mention in the Advertiſe. | 


ment to Volume the Firſt, that the Notes which are 
inſerted at the bottom of the pages in this Edition, 
and -which are marked with the letter T. are the 
Notes of Mr, Nicholſon. 


He takes alſo this opportunity to acknowledge, that 
he is indebted to his Friend Mr. Allen for the Notes 
on Affinity and Air, together with the more valuable 
part of the Notes on Caloric, contained in the Firſt 
Volume, and for the greater part of the Notes on 


Animal Subſtances contained im the T Wells. 
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PART II. 


CHAPTER XXIII. 


Genus VI. Concerning BITUMENS IN GENERAL. 


Brruuxxs are combuſtible, ſolid, ſoft, or fluid ſubſtances, 
whoſe ſmell is ſtrong, acrid, or aromatic, and which appear to 
be much more compounded than thoſe bodies of the mineral 
kingdom we have hitherto examined They are found either 
in ſtrata, in the internal part of the earth, or exuding through 
the clefts of rocks, or floating on the ſurface of waters. Their 
character is to burn moſt commonly with a rapid flame when 
heated with contact of air, like thuſe matters formed by the 
organs of vegetables and animals, and diſtinguiſhed by the 
name of cit. Their analyſis is much leis perfect than that of 
earthy, ſaline, or metallic matters; becauſe the action of fire 
greatly alters them, and developes principles which re- act on 
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* It is proper to remind the reader that we have divided combuſtible minerals 


into five genera, viz. diamond, hydrogen gas, ſulphur, metals, and bitumens. F, 
Vol. II. MES: 
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each other, in proportion as they are volatilized. In this re- 
ſpect bitumens reſemble vegetable and animal ſubſtances. By 
diſtillation they afford water, or an odorous phlegm, more or 
leſs coloured, a ſaline acid ſalt, often concrete, ſometimes am- 
moniac and oils, light towards the beginning, and more thick 
and coloured in proportion as the diſtillation advances, and the 
fire is more active. After this analyſis a coal remains, which 
in the different fpecies of bitumens 1s either denſe, light, bril- 
liant, or compact. This analyſis ſhows, that theſe inflammable 
ſubſtances have a vegetable or animal origin, as we ſhall ob- 
ferve more fully after we have ſpoken of their general pro- 
perties. 

Bitumens are ſubject to ſome alterations from light. When 
fluid, their colour becomes deeper, and their ſmell is changed, 
if preſerved in tranſparent veſſels, The air thickens them by 
the ſucceſſive evaporation of their moiſture, which is taken up 
ſo much the more readily as the air is drier. Their odorous 
principle, or ſpiritus rector, is diſſipated in the ſame manner, 
as they gradually paſs from the ftate of fluidity to that of te- 
nacity and folidity. A great number of years however are 
. neceſſary to produce this laſt alteration, 

Water, in which bitumens are boiled, does not diſſolve them, 
but it becomes charged with their aromatic principle, and emits 
the peculiar ſmell of the bitumen. It ſeems, therefore, that 
water has a ſtronger affinity with the odorant principle, than 
the oily matter of the bitumen; and that the whole ſmell of 
theſe ſubſtances might perhaps be taken away in this manner. 

The action of the ſalino-terreſtrial ſubſtances on bitumens 
has not yet been examined; lime, however, as well as pure 
alkalis, ſeems 2apable of uniting with theſe combuſtible mat- 
ters, and forming compounds ſoluble in water, which are called 
ſoaps. 

The manner in which the mineral acids are capable of aQ- 
ing on bitumens, is not known. It is probable, that they would 
diſſolve or burn them according to their ſtate of concentration, 
as they do oils. | 

The action of neutral ſalts, of hydrogen gas, of ſulphur, and 
of metals, on bitumens, has not been examined; and in gene- 
ral the chemical properties of theſe ſubſtances are but little 
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known. This field of experiment is entirely new, and certain- 
ly promiſes valuable and uſeful reſults. 

Natural hiſtorians have paid a much greater attention to 
the origin and formation of bitumens, than chemiſts have to 
their analyſis. There have been many opinions reſpecting this 
ſubject. Some have thought that theſe combuſtible ſubſtances 
properly belong to the mineral kingdom, and that they have 
the ſame relation to minerals, as oils and refins have to organic 
ſubſtances. This analogy, though ſtriking to the imagination, 
does not agree with the facts, for there is no ſubſtance in the 
mineral kingdom which poſſeſſes the oily character. The opi- 
nion of thoſe therefore, who attribute the origin of bitumens 
to vegetable ſubſtances buried in the earth, and altered by the 
action of mineral acids, has met with a much better reception. 
In fact, every circumſtance proves, that bitumens are produ- 
ced from organic ſubſtances. A great number of bodies of 
this kind, whoſe form is ſtill diſtinguiſhable, is conſtantly found 
in their vicinities ; they have, beſides, the chemical characters 
of ſubſtances formed by the proceſſes of animation, and have 
been imitated, in a certain degree, by combining oils with the 
concentrated ſulphuric acid. We ſhall ſee in the chemical hiſ- 
tory of vegetable ſubſtances, that this acid, in contact with 
eſſential oils, hardens and blackens them, and communicates to 
them a ſtrong and penetrating ſmell, reſembling that of bitu- 
mens. But can it be aſſerted that theſe ſubſtances are in all 
caſes formed by vegetable ſubſtances buried in the earth, as 
moſt naturaliſts have affirmed, and that animal ſubſtances have 
contributed nothing to their formation ? The great quantity of 
bitumens which exiſt in the interior part of the earth, com- 
pared with the ſmall quantity of wood and of trees found in 
their vicinity, and more eſpecially the ſmall proportion of 
oily matter contained in vegetables, ſeem tokcontradi& that 
opinion which attributes the origin of bitumens ſolely to pro- 
ductions of the vegetable kingdom; on the other hand, the 
abundance of theſe combuſtible bodies in places where ſcarcely 
any traces of vegetables are found, and the almoſt conſtant 
exiſtence of the exuviæ of animals heaped above bitumens, 
may induce us to believe, that theſe organic beings have con- 
tributed greatly, and perhaps even more than vegetables, to 
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the formation of ſome of the kinds. We may likewiſe ob- 
ſerve, that the ſucceſſive ſtrata of certain 'bitumens which are 
found in continued maſſes in the internal part of the globe, 
prove, that theſe ſubſtances have been depoſited ſlowly, and by 
means of water ; and that their formation correſponds to the 
era 12 which immenſe maſles of ſhells, or other marine ſub- 
ſtances, have been formed by the ſea. They have, therefore, 
been in a fluid ſtate, and are become hard by the lapſe of time 
and the uaremitted action of ſaline, or other agents, which the 
interior part of the earth contains in large quantities. Such 
is the opinion which Parmentier, member of the College of 
Pharmacy has exhibited, reſpeQing the origin of pit-coal, in 
a memoir which he read at the opening of the courſe of lec- 
tures before that Society, The oils and fats of marine animals 
appear, therefore, to be one of the matters uſed by nature in 
the formation of certain bitumens ; while there are others, 
whoſe origin is manifeſtly vegetable, and ariſes from the reſins 
or eſſential oils, buried and changed in the earth. | 
The number of bitumens is very confiderable. Naturaliſts 
have divided them into ſeveral genera. As we here confider 
them chemically, we ſhall divide them into /þecies or kinds; be- 
cauſe they have all, in fact, the fame characters relative to 
their chemical properties; ſome are liquid, others are of a 
ſoft confiſtence, and others are ſolid, among which laſt ſome 
are hard and ſuſceptible of a polith, while others are friable. 
We are acquainted with five ſpecies, very diſtindt from each 
other, which may comprehend a great number of varieties. 
Theſe five ſpecies, whoſe hiſtory we thall proceed to recite, are 
fuceinum, aſphaltos or bitumen Judaicum, jet, pit-coal, and 
petroleum. Ambergris is no longer to be ranged among bi- 
tumens, but among the productions of the animal kingdom. 


CHAPTER XXIV. 
Srgcrts I. SUCCINUM AND THE SUCCINIC ACID. 


Svccmon, called yellow amber or zurabẽ, the moſt beautiful of 
all the bitumens, is found in irregular maſſes of a yellow or 
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brown colour, either tranſparent or opake, of a ſtratified or 
ſcaly texture; it takes a very good poliſh ; after a ſlight rub- 
bing it becomes electric, and attracts ſtraws and ſmall bodies. 
The ancients, who were acquainted with this property, gave 
amber the name of e/cZrum, whence the modern term electri- 
city is derived. | 

This bitumen is of a conſiderable hardneſs, approaching to 
that of certain ſtones, which 1nduces Hartman, a naturaliſt 
who lived towards the concluſion of the laſt century, to rank 
it among precious ſtones, though it is friable and brittle. When 
pulverized it emits an agreeable ſmell. | Inſects, in a fine ſtate 
of preſervation, are often found within it, which proves that 
it has been liquid, antl in that ſtate has enveloped thoſe ſmail 
bodies. Amber is uſually dug out of the earth at various 
depths ; it is found under coloured ſands in ſmall incoherent 
maſſes, and diſperſed on ſtrata of pyritaceous earth: above it 
wood is uſually found, charged with blackiſh bituminous mat- 
ter; whence it has been concluded, that it is formed by a re- 
ſinous ſubſtance altered by the ſulphuric acid of pyrites. It 
likewiſe is found floating on the banks of the ſea; as for ex- 
ample, on the ſhores of the Baltic in Ducal Pruſſia. The 
mountains of Provence near the town of Siſteron, the Mar- 
quiſate of Ancona and the Duchy of Spoletto in Italy, Sicily, 
Poland, Sweden, and many other countries likewiſe afford it. 
The colour, texture, tranſparency, or opacity of this bitu- 
men, have cauſed it to be diſtinguiſbed into a conſiderable num- 
ber of varieties, which, after Wallerius, we may reduce to 
the following : 
Varieties. 

t. White tranſparent amber. 

2. Pale yellow tranſparent amber. 

3. Orange yellow tranſparent amber. 
4. Golden yellow tranſparent amber, chryſelectrum of the an- 
cients. . 

5. Deep red tranſparent amber. 

6. Opake white amber, Jeucelectrum. 

7. Opake yellow amber. 

8. Opake brown amber. 

9. Amber, coloured green or blue by foreign ſubſtances. 


Io, Veined or clouded amber. 
A ij 
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It may likewiſe be diſtinguiſhed into a great number of va- 
rieties, according to the accidental circumſtances its internal 
parts preſent ; but it is neceſſary to obſerve, with reſpe& to 
the price of the ſpecimens of amber remarkable for their mag- 
nitude, their tranſparency, or the well preſerved inſects con- 
tained within them, that it is poſſible to be deceived in this re- 
ſpect, fince many perſons poſſeſs the art of giving it tranſpa- 
rency or colour at pleaſure, and of ſoftening it ſufficient to in- 
troduce foreign bodies. Wallerius affirms, that the gold-co- 
loured amber never owes its tranſparency to art, but that which 
art has rendered tranſparent, is always of a pale colour. 
| Though it is probable that this bitumen owes its origin to 
refinous vegetable matters, many naturaliſts have entertained 
different opinions reſpecting its formation; ſome have confi. 
| dered it as the indurated urine of certain quadrupeds ; others 
1 as a bitumen detached from the earth by the ſea, which is be- 
| 


come hard and dry by the action of the ſun's rays. This claſs 
of naturaliſts conſider it as a peculiar mineral juice; ſuch was 
the opinion of an ancient naturaliſt named Philemon, and quot- 
| cd by Pliny. George Agricola revived this opinion; Frede- 
ric Hoffman ſuppoſed it to be formed out of a light oil, ſepa- 
rated from bituminous woods by heat, and thickened by the 
| | ſulphuric acid. This opinion of Hoffman cannot, however, 
4 be admitted, becauſe it is not conceivable how an oil ſeparated 
in the bowels of the earth, can encloſe and contain animals 
which live only at its ſurface, It has hitherto been thought, 
5 that amber is a reſinous juice which flows from ſome tree; that 
| this juice, buried more or leſs deeply in the earth, by the con- 
vulſions the globe has experienced, becomes hardened by im- 
pregnation with the mineral and ſaline vapours which circulate 
within the earth. It is not probable that it has been altered by 
concentrated acids; for experience teaches us, that the action 
of theſe acids would have blackened it, and converted it into 
the ſtate Gf coal. Pliny thinks that amber is nothing but the 
reſin of the pine, bardened by the colds of autumn, M. Gir- 
tanner thinks, that it is a vegetable oil rendered concrete by 
the acid of ants; it 1s that ſpecies of ants called formica rufa 
| by Linnæus, which prepares it, according to this author. Theſe 
inſets dwell in old foreſts of fir trees, where the foſſil amber 
2 
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is found, which is ductile like wax, and becomes hard by ex- 
poſure to air. ; 

Amber, expoſed to the fire, does not liquefy, but by a con- 
fiderable heat it ſoftens and ſwells very much ; when heated 
with contact of air it takes fire, and emits a very thick and 
odorous fume ; its flame is yellowiſh, variegated with green 
and blue; and after its combuſtion it leaves a bright black 
charcoal, which by incineration affords a very ſmall quantity 
of black brown earth. Bourdelin, in his Memoir on Amber 
(Acad. 1742), obtained but 18 grains of this earth by burning 
two pounds of amber ; half a pound of the ſame bitumen burn- 
ed and calcined in a crucible, afforded him, in a ſecond opera- 
tion, twelve grains of earthy reſidue, from which he extract- 
ed iron by the magnet. 

Amber diſtilled in a retort by a heat gradually raiſed, af. 
fords a phlegm of a red colour, and manifeſtly acid; this acid 
liquor retains the ſtrong ſmell of amber: an acid volatile ſalt 
afterwards paſles over, which cryſtallizes in ſmall white, or 
yellowiſh ngedles, in the neck of the retort. This ſalt is ſue- 
ceeded by a white and light oil of a very penetrating ſmell ; 
the oil by degrees becomes coloured in proportion as the heat 
is raiſed, and towards the end is brown, blackiſh, thick, and 
viſcid, like the empyreumatic oils : while theſe two oils paſs, 
a certain quantity of volatile ſalt, more and more coloured, is 
ſublimed. The reſidue, after this operation, is a black maſs 
of the figure of the bottom of the veſſel, brittle, and reſemb- 
ling bitumen Judaicum. George Agricola made the ſame ob- 
ſervation near three centuries ago, on the refidue of diſtilled 
amber. If the operation be managed by a gentle heat, cau- 
tiouſly conducted, and the quantity of amber be conſiderable, 
theſe produQts may all be obtained ſeparately, by changing the 
receivers. It is uſual however to receive them in the ſame 
veſſel, and afterwards to rectify by a gentle heat; the acid is 
partly diſcoloured by this rectiſication. The oil, which be- 
comes black at the end of the operation, on account of the car- 
bonaceous portion, and becauſe the acid has acted on its prin- 
ciples, may be rendered very clear and light by ſeveral ſuc- 
ceſſive diſtillations. Rouelle the elder has deſcribed a very 
good proceſs for obtaining it in this ſtate by one operation: 
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for this purpoſe the oil muſt be put into a glaſs alembic with 
water, and diſtilled by the heat of boiling water; the pureſt 
portion, or the oily part which is volatile at this degree of 
heat, on account of its levity, paſſes over with the, water, a- 
bove which it floats in the receiver; if it be defigned to pre- 
ſerve it in this ſtate, it muſt be kept in veſſels of ſtone- ware; 
for the rays of light which paſs through glaſs veſſels give it a 
yellow, and even a brown colour in proceſs of time. 

This analyſis ſhows, that amber conſiſts of a large quantity 
of oil rendered concrete by an acid, and that it likewiſe con- 
tains a very ſmall quantity of earth, whoſe nature has not been 
yet examined, with a few particles of 1ron. 

The oil of amber appears to reſemble effential oils in vola- 
tility, ſmell, and inflammability : it ſeems capable of forming 
ſoaps with alkalis. 

The volatile ſalt of amber was for ſome time conſidered as 
an alkaline ſalt, Glacer, Lefevre, Charas, and Jean-Maurice 
Hoffman, profeſſor at Altdorf, were of this opinion. Barchu- 
ſen, and Bolduc the elder, were the firſt chemiſts who, in the 
laſt century, obſerved the acid nature of this ſalt. All ſub- 
ſequent chemiſts have admitted this diſcovery, but they have 
not agreed concerning the nature of the acid. Frederic Hoff- 
man, from the confideration that amber 1s found in Pruſſia a- 
mong the ſtrata of matter filled with pyrites, imagined that 
this ſalt 1s formed from the {ulphuric acid. Neumann appears 
to be of the ſame opinion. Bourdelin, in the Memoir we have 
quoted, relates ſeveral experiments he made to determine the 
nature of this ſalt: He firſt obſerves, that the falt of amber 
abtained by diſtillation, however white and pure it may ap- 
pear, always contains an oily ſubſtance; and it is doubtleſs to 
this oily ſubſtance that its ſmell, and the degree of combuſti- 
bility it exhibits when throwy on burning coals, are owing : 
ke tried ſeveral methods of depriving it of this ſubſtance. We 
ſhall fee when we examine the nature and properties of alcohol, 
that this fluid could not anſwer his purpoſe; neither was the 
fixed alkali alone which he digeſted on amber with the inten- 
tion of depriving it of its fat and oily part, and of obtaining 
its ſalt ſeparate, attended with greater ſucceſs ; it only diſ- 
ſolved a ſmall quantity of the bitumen, and afſumed a lixivial 
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and ſaline taſte, reſembling that of ſea ſalt. Laſtly, Bourdelin 
could not diſcover a better proceſs for uniting the pute acid of 
amber, deprived of oily matter, with fixed alkali; than to de- 
tonate a mixture of two parts of nitre with one part of the 
bitumen: he lixiviated the refidue. of this detonation with di- 
ſtilled water; the lixiviuin was of an amber colour; preripi- 
tating the ſolution of flver in white ſcales, and that of mer- 
cury of the ſame colour. Many other metallic ſolutions wert 
likewiſe decompoſed by it, but Bourdelin confidered only the 
two firſt as concluſive : they appeared to him to ſhow, that the 
acid of atnber was the ſame as that of marine ſalt, fince it pre. 
ſented the ſame phenomena as this laſt with the nitric ſolutions 
of mercury and filver. The liziviim of the refidue of the 
detonation of amber with nitre afforded, by evaporation in the 
air, a mucilaginous ſubſtance, in the middle of which ſquare 
clongated cryſtals were depoſited ; whoſe form, ſaline taſte, de- 
crepitation on hot coals, and more particularly the confiderable 
efferveſcence and odout of marine acid, / which they emitted by 
the affuſion of concentrated ſulphuric acid, convitced this author 
that this muriatic acid was united with the baſe of nitre. Not. 
withſtanding this anal yfis, which is very exact for the time of 
Bourdelin, the chemilts who examined the ſalt of amber finee His 
time, did not find it analogous to the muriatie acid, but difes- 
vered in it all the characters of an oily vegetable acid. © Berg- 
man, who appears to have adopted this opinion, gives the fol. 
lowing account of the elective affinities of this ſale, The ſuc- 
cinic acid obtained by ſublimation, and purified by ſueeeſſi ve 
ſolutions and eryſtallizations, forms cryſtallizable and deli- 


queſcent neutral ſalts, with potaſh and ammoniae; with foda 


it affords a ſalt which does not affect the moiſture of the air; 
with lime or barytes, it conſtitutes ſalts of difficult ſolubility ; 
magneſia forms with it a thick matter, reſembling gum; it 
diſſolves metallic oxyds ; and the ſuccinats produced by theſe 
ſolutions are for the moſt part cryitallizable and permanent. 
Barytes, lime, and magnefia, according to him; - take the 
ſuccinic acid from alkalis'; barytes decompoſes ſuccinats of 


lime and magneſia; and lene-water e away from 
this acid 2. 240 


The examination of the e eee of this büumen 
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has not been carried farther; it is not even known in what 
manner the other acids act upon it. Frederic Hoffman affirms, 
that it may be totally diſſolved in a lixivium of cauſtic alkali, 
and in the ſulphuric acid. It is known, that the eſſential oil 
of amber unites with the cauſtic ammoniac, and forms by ſim- 
ple mixture and agitation a kind of liquid ſoap, of a milky 
white, and very penetrating odour, known in pharmacy by 
the name of Zau de luce; and laſtly, that this ſame oil diſſolves 
ſulphur by the aſſiſtance of the heat of a ſand-bath, and con- 
ſtitutes a medicine called /uccinated balſam of ſulphur, 

Amber is uſed in medicine as an antiſpaſmodic ; it has been 
recommended in hyſteric and hypochondriacal affections, the 
ſuppreſſion of the monthly courſes, the gonorrhea, fluor al- 
bus, &c. It is uſed in ſubſtance, after having been waſhed 
with hot water, and reduced into fine powder by levigation ; 
it is uſed in ſtrengthening and reſolving fumigations, by throw- 


ing the powder of this bitumen on a very hot brick, and di- 


recting the fumes to the part propoſed to be acted on. The 
liquid acid and ſalt of amber are regarded as cordial and anti- 
ſceptic ; they are adminiſtered alſo as powerful diuretics. The 
oil of amber is externally and internally uſed for the ſame 
purpoſes as amber itſelf, but is preſcribed in ſmaller doſes, on 
account of its greater activity. The ſuccinated balſam of ſul- 
phur, which is given in the doſe of a few drops, in proper 
fluids, or mixed with other ſubſtances to form pills, is found 
ſucceſsful in pituitous affections or defluxions of the breaft, 
the reins, &c. A ſyrup, called fyrup of amber, is made with 
the liquid acid of amber and opium, and advantageouſly uſed 
as a ſedative, anodyne, and antiſpaſmodic remedy. Eau de 
luce, which is prepared by pouring a few drops of oil of am- 
ber into a bottleful of cauſtic ammoniac, and agitating the 
mixture till it becomes of a white milky colour, has been 
long uſed as a powerful ſtimulant in fainting fits. It is held 
to the noſe, whoſe nerves it ſtimulates, and by the ſneezing 
which it ſtimulates, the fluids are put in motion, and the pa- 
tient recovers, 

The fineſt pieces of amber are cut and turned into vaſes, 
heads of canes, necklaces, bracelets, ſnuff- boxes, &c. Theſe 
Einds of toys are no longer eſteemed among us, fince diamoads 


ASPHALTOS, II 


and jewellery are become more known ; but they are carried 
into Perſia, China, and other nations, who ſtill eſteem them as 
great rarities. 'Wallerius affirms, that the moſt tranſparent 
pieces may be uſed to make microſcopes, burning glaſſes, 
priſms, &c. It is affirmed, that the King of Pruſſia has a 
burning mirror of amber, of a foot in diameter ; and that 
there is a column of amber, ten feet in height, and of a beau- 
tiful luſtre, in the cabinet of the Duke of Florence. Two 
pieces of this bitumen may be ſtuck together, by ſmearing 
them with a ſolution of potaſh, and prefling them together hot, 


CHAPTER XXV. 


SPECIES II. ASPHALTOS, 


Asrnal ros, or bitumen Judaicum, called alſo funeral gum, am- 
ber of Sodom, mountain pitch, balm of mummies, &c. is a black, 
ponderous, ſolid ſhining bitumen, which breaks readily with 
2 vitreous fracture. A thin piece of this bitumen appears 
red, when placed between the eye and the light. Aſphaltos 
has no ſmell when it is cold, but acquires a flight ſmell by 
rubbing. It is found on the waters of the lake Aſphaltites, 
or the Dead Sea, in Judea, near which were the ancient towns 
of Sodom and Gomorrah. The inhabitants, incommoded by 


the ſmell emitted by this bitumen on the ſurface of the waters, 


and allured by the profit they derive from it, are careful in 
collecting it. Lemery, in his Dictionnaire des Drogues, af- 
firms, that the aſphaltos ſweats out of the earth, in the form 


of a liquid pitch; and rifing above the waters of the Dead 


Sea, is condenſed by the heat of the ſun, and the action of 
the ſalt, which thoſe waters contain in large quantities. It 1s 
li kewiſe found in ſeveral lakes in China. 

The aſphaltos in commerce is obtained, according to Val. 
mont de Bomare, from the mines of Daunemore, and eſpe- 
cially in the principality of Neufchatel and Wallengin. It is 
of two colours, according to this naturaliſt, blackiſh and 
greyiſh, or fawn-colour ; but this aſphaltos 1s far from being 
pure, and ſeems to be merely an earth, hardened and pene- 
trated by the bitumen, | 


2 — 
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Naturaliſts are divided in their opinion reſpecting the origin 
of aſphaltos, as well as of all other kinds of bitumen: Some 
ſuppoſe it to be a mineral product, formed by an acid, united 
with a fat ſubſtance, in the bowels of the earth x others con- 
fider it as a vegetable reſinous ſubſtance buried, and altered 
by the mineral acids, The moſt generally received, and moſt 
probable opinion, is, that it has the fame origin as amber, 

and is formed of this laſt bitumen, changed by the action of 
ſubterraneous fires b. This opinion is founded on the circum- 
ſtance, that amber, melted and deprived of a part of its oil and 
of its ſalt by the action of fire, becomes brittle, and perfectly 
fimilar to aſphaltos : but this doctrine cannot be ſolidly eſtabliſh. 
ed, but by a comparative analyſis of this reſidue of amber, and 
of aſphaltos ; and the latter bitumen has not been yet examined 
with all the accuracy which is neceſſary to eſtabliſh the ana- 
logy. | 

+ Aſphaltos, expoſed to heat, liquefies, ſwells up, and burns 
with a flame and thick ſmoke, whoſe ſmell is flrong, acrid, 
and diſagreeable : by diſtillation, it affords an oil of the colour 

+ of brown petroleum, and an acid phlegm. | 

Aſphaltos is employed by the Arabians and Indians for the 

ſame purpoſes as pitch, in coating their veſſels, &c. It en- 
ters into the compoſition of the black varniſh of china, and 
the artificial fires which burn on the ſurface of water. The 
Egyptians uſed it to embalm their dead; but it was employ- 
ed only by the poor, who could not procure more precious an- 
tiſceptic ſubſtances. Wallerius affirms, that a kind of aſphal- 
tos is prepared, 1n' commerce, with thickened pitch, or by 
mixing avd melting the latter with a certain quantity of true 
balſam of Judea; but this fraud may be diſcovered by means 
of ſpirit of wine, which entirely diſſolves the pitch, and only 
takes a pale colour with aſphaltos. 
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CHAPTER XXVI. 
SPECIES III. JET. 
Ter, called by the Latins gagas, black amber by Pliny, pangitss 


by Strabo, &c. is a black bitumen, hard and compact, like 
1 


PIT-COAL, | 13 


certain ſtones ; brilliant and vitreous in its fracture, and ca- 
pable of taking a good poliſh, By friction it attracts light 
ſubſtances, and appears to be electric, like amber: it has no 
ſmell, but when heated, it acquires one nearly reſembling 
that of bitumen Judaicum. 

Jet is found in France, in Provence, and in the county of 
Foix; there is likewiſe a quarry where it is extracted at Be- 
leſtat, in the Pyrenean mountains; it is likewiſe found in 
Sweden, Germany, and Ireland. Jet is found diſpoſed in 
{ſtrata which contain pyrites, in which it reſembles the ſtrata 
of coal, and moſt other bitumens. 

This bitumen ſoftens and melts ; when ſtrongly heated, it 
burns with a fetid * by diſtillation it affords an oil and 
an acid. 

Among the different opinions reſpecting the formation of 
jet, the moſt probable is that which ſuppoſes it to conſiſt of 
aſphaltos, hardened by time. This opinion has been adopted 
by the learned Wallerius . | 

Jet 1s uſed to make mourning toys. It is wrought, at 
Wirtemberg, into bracelets, buttons, boxes, &c. 


CHAPTER XXVII. 


SPECIES IV. PiTt-Coar, 


Tus name of HNL coal, pit-coal, flone-ceal, lithantrax, Sc. is 


given to a black foliated bituminous matter, either of a bright 


or dull appearance, which eaſily breaks, and has neither the 


conſiſtence nor the purity of the bitumens before deſcribed. 
This bitumen has received the name it bears, in conſequence 
of its combuſtible property, and the uſes it is applied to in 
many countries. It is found within the earth, below ſtoney 
beds of various degrees of hardneſs, and alluminous and py- 
ritaceous ſhiſti, The latter conſtantly bear the print of ſeve- 
ral vegetables of the family of fern, moſt of which, accord- 


ing to the obſervation of Bernard de Jeſſieu, are exotic. Pit- 


coal is found at various depths within the earth; it is diſpoſed 
in horizontal or inclined ſtrata, the latter diſyoſition being the 
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moſt uſual ; the beds, or ſtrata of which it is compoſed, diffet 
in thickneſs; conſiſtence, colour, weight, &c. Beds of ſhells, 
and foſſil madrepores, are often obſerved above the ſtrata of 
this bitumen, which has induced ſeveral moderns, particularly 
Parmentier, to conclude that pit-coal has been formed in the 
ſea, by the depoſition and altetation of oily or fat marine ſub. 
ſtances. Moſt naturaliſts conſider it as the product of a reſi- 
due of woods buried in the earth, and altered by acids. 

The mines of foſſil- coal are wrought in the ſame manner as 

other mines, by digging ſhafts and drifts, and detaching the 
pieces of this bitumen by pick-axes. The miners are often 
expoſed to the danger of loſing their lives by the elaſtic fluids 
which are diſengaged. The kind of mephitic called choat- 
damp extinguiſhes their candles, and appears to be the carbonic 
acid; a kind of inflammable gas is likewiſe developed in mines, 
which ſometimes produces dangerous exploſions, 
Foſſil- coal is very abundant in nature; it is found in Eng- 
land, Scotland, Ireland, Heinault, Liege, Sweden, Bohemia, 
Saxony. Many provinces in France afford it in abundance, 
eſpecially Burgandy, Lyons, Forez, Auvergne, Normandy, 
&c. 

Foſfil-coal is diſtinguiſhed into ſtone- coal, or earthen-coal, 
according to its hardneſs and friability ; but the manner in 
which it burns, and the' phenomena it preſents during its 
combuſtion, afford characters much better adapted to diſtin- 


guiſh the different ſorts, Wallerius diſtinguiſhes three ſorts 


under this point of view: 1. The ſcaly coal, which remains 
black after its combuſtion. 2. The compact and laminated 
coal, which after being burned, affords a ſpongy matter, ſimi- 
lar to ſcoriæ. 3. Fibrous pit-coal, reſembling wood, which 
is reduced into aſhes by combuſtion 4. 

This bitumen, heated in contact with the air, burns more 
ſlowly and difficultly, in proportion as it is more heavy and 
compact. When once perfectly ſet on fire, it emits a ſtrong 
and durable heat, and is long before it is conſumed ; it may 
even be extinguiſhed, and uſed ſeveral ſucceſſive times for new 
combuſtions. Its inflammable matter appears to be very denſe, 
and, as it were, fixed by another incombuſtible ſubſtance, which 
prevents its diſſipation, It emits a peculiarly ſtrong ſmell, 
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which, however, is not at all ſulphureous when the coal is very 
pure, and does not contain pyrites. The combuſtion of this 
bitumen appears to reſemble that of organic ſubſtances, parti- 
cularly in the circumſtance of its being capable of being inter- 
rupted, and burned again. In fact, the moſt volatile, oily, and 
moſt combuſtible part of pit-coal, is diſſipated and inflamed by 
the firſt action of the heat; and if the combuſtion be extin- 
guiſhed when this principle is diſſipated, the bitumen retains 
no more than the moſt fixed and leaſt inflammable part of its 
oil, reduced into a true coaly ſtate, and combined with an 
earthy baſe, By a proceſs of this nature the. Engliſh prepare 
their coaks, which 1s pit-coal deprived of its oily fluid by the 
action of fire, What happens in this experiment is eaſily 
ſhown, by heating the bitumen in cloſed veſſels, with the pro- 
per apparatus for diſtillation : an alkaline phlegm, concrete 
carbonat of ammoniac, and an oil, which becomes of a deeper 
colour, and more heavy, in proportion as the diſtillation ad- 
vances, are obtained ; at the ſame time that a great quantity 
of elaſtic and inflammable fluid is diſengaged, which is ſuppoſ- 
ed to be oil in the vaporous ſtate, but is in fact a kind of hy- 
drogen gas mixed with azotic gas, holding carbon in ſolution, 
and carbonic acid: in the retort there remains a ſcorified car- 
bonaceous matter, ftill capable of burning, which is the coak 
of the Engliſh. If the action of fire on pure pit-coal be at- 
tended to, it is ſeen that it ſuffers an evident ſoftening, and 
appears to undergo an imperfe& fuſion *; and as this ſtate | 
might be prejudicial to the fuſion of ores, it is neoeſſary to de- 
prive the coal of this property : the principle on which the 
ſoftening depends being taken away, namely, the oil which it 
contains in great abundance, the coal is reduced into a ſtate 
analogous to that of charcoal made with vegetables. We muſt 
not forget to obſerve, that the ammoniac abundantly furniſhed 


There are ſome ſpecies of coal which do not undergo this fuſion, or rather 
ſoftening, by means of caloric. Theſe kinds do not ſeem to contain ſo much oil 
as thoſe which ſoften in the fire; but the laſt are the moſt frequent, and the beſt. 
The diſtinction of pit-coal into different kinds is not at preſent ſo accurate as it 
may yet be made, Foujas has thrown ſome light on this ſubjeR in a difſertativg 
which he publiſhed ſome months ſince on pit-coal, F, 
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by pit - coal, favours the opinion we have urged reſpecting its 
animal origin, ſince, as we have elſewhere ſeen, the ſubſtances 


_ afforded by the animal kingdom always afford this ſalt by di- 


ſtillation. This analyſis of coal is made in the large way in 
many parts of England; and the different products of pit-coal 
are collected in a peculiar diſtillatory apparatus: the oil is em- 
ployed inſtead of pitch, the ammoniac ſerves the manufactories 
of ſal-ammoniac, and the reſidue is an excellent coak. M. Fau- 
jas de Saint Fond has tranſported this uſeful art into France, 
and the experiments he has made at the Botanic Garden have 
ſucceeded perfectly well “. Notwithſtanding this, there is ſtill 
no other work of this kind erected on a large ſcale. | 
- Pit-coal is fingularly uſeful ia countries where wood is 
ſcarce : it is employed as fuel, without any of that danger at- 
tributed by certain perſons to its uſe; for the ſulphureous va- 
pour, which has been ſaid to be ſpread abroad during its com- 
buſtion, is not to be feared, ſince the maſt accurate analyſis has 
proved, that when pit-coal is very pure, it does not contain 
the ſmalleſt portion of ſulphur. Hence we may perceive how 
falſe and fallacious are the pretences of certain ignorant per- 
ſons, who affirm that they are in poſſeſſion of proceſſes to de- 
prive this bitumen of its ſulphur, Another conſideration which 
ought to engage us, eſpecially in France, to uſe pit-coal, is, 
that the mine-works conſuming immenſe quantities of char. 
coal, there is reaſon to fear that wood will, at no very diſtant 
period of time, become ſcarce ; and it is more eſpecially in 
thoſe Kinds of works that pit-coal ought to be uſed, as it long 
has been by the Engliſh, It is already beginning to be uſed in 
various manufactories, of which the famous iron founderies at 
Creuſot, near Mount Cenis i in Burgundy, exhibit a 1 and 
uſeful example. 
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Every principle of juſtice and equity demands that the name of Lord Dun- 
donald ſhould not be paſſed over in ſilence when this art is ſpoken of. It is this 
gentleman, who, having the ſpirit to rilk Lis fortune on a rational and highly be- 
neficial project, has done more ſervice to his country, and mankind at large, than 
if he had diſcovered an hundred gold mines. The coak and mineral tar ate of in- 
kaite utility in the arts; but I do not know whether the volatile alkali of this pro- 
eels is cheaper than that uſually obtained from bones, nor whether the oil is ap- 
plied to commercial purpoſes —T. | 
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Purified pit-coal conſiſts of coal deprived of its oil by the ac. 
tion of fire. This kind of charcoal burns without ſmoke, with- 
out becoming ſoft, and without emitting any ſtrong" ſmell ; in 
a word, it is a true coak, and is preferatle 6s facdito $5 bern- 
ed in the apartments of a dwelling houſe. | 

One of the greateſt inconveniencies of pit-coal, befides the 

very abundant and thick ſmoke it emits, and which blackens 
furniture, is, that the very rapid and abundant current of air 
it requires for its combuſtion raiſes and volatilizes part of its 
aſhes, which fix themſelves to the ſurrounding bodies; but 
theſe two inconveniencies may in a great meaſure he remedied 
by well- conſtructed chimneys, ſo that the current excited by 
the combuſtion may be entirely carried out of doors, em 
any part of it returning into the chamber. 
The utility whieh this combuſtible ſubſtance will be of in 
France is much greater with reſpect to the arts and manufac- 
tures of every kind; and by availing ourſelves of this fuel, 
wood for building, and other purpoſes, will be rendered cheaper. 


CHAPTER xxvIII. 


Species V. PETROLEUM. 


Tur name of petroleum, or oil of fone, is given to a liquid, bi- 
tuminous ſubſtance, which flows between ſtones or rocks, or in 
different places at the ſurface of the earth. - 'This oil differs in 
lightneſs, ſmell, conſiſtence, and inflammability, in its ſeveral 
ſpecimens. Authors have diſtinguiſhed a conſiderable number 
of varieties: they have given the name of napbtha to the light- 
eſt, moſt tranſparent, and moſt inflammable petroleum ; the 
name of petroleum, properly taken, is applied to a liquid bitu- 
men, rather thick, and of a deep brown colour; and laſtly, 
that of mineral pitch is uſed to denote a black thick bitumen, 
ſcarcely liquid, but tenacious, and ſticking to the fingers. The 
following varieties are * by * and many other 
naturaliſts, 
Varieties. ö 

1. White naphtha. 

2. Red naphtha. 

Vel. III. B 
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3. Green, or dark.coloured naphtha. 

4. Petroleum, mixed with earth. 

5- Petroleum exſuding from between ſtones. 

6. Petroleum floating on the ſurface of waters. 

7. Mineral pitch, or Malta, 

8. Pifſaſphaltum. It is of a middle conſiſtence, between that 
of common. petroleum and aſphaltos, or bitumen Judaicum. 

The different naphthas are found in Italy, in the duchy of 

Modena, and at Mount Crocairo, twelve leagues from Plai- 
ſance. Kempfer reports, in his Amenitates Exotice, that it is 
collected in large quantities in ſeveral parts of Perſia, Petro- 
leum is found in Sicily, and many other parts of Italy; in 
France, and the village of Gabian in Languedoc; in Alſace ; 
at Neufchatel in Switzerland; in Scotland, &c. The piflaſ- 
phaltum and mineral pitch were formerly brought from Baby- 
Jon, where it, was ufed in the conſtruction of edifices ; from Ra- 
guſa in Gregce, and the Tank or Pond of Samoſet, capital of 
Camogena, in Syria. It is at preſent obtained from the prin- 
cipality of Neufchatel and Wallengin ; from the Well de la 
Pege, one league from Clermont-Ferrand 'in Auvergne ; and 
ſeveral other places. It muſt be obſerved, with reſpect to the 
different varieties we have pointed out, that they all appear to 
have the ſame origin, and differ from each other only in ſome 
particular modification. Moſt naturaliſts and chemiſts. attri- 
bute the formation of petroleum to the decompoſition of ſolid 
bitumens by the action of ſubterraneous fires. They obſerve 
that-naphtha appears to be the lighteſt oil, which is firſt difen- 
gaged by the fire; and that which ſucceeds it, acquiring colour 
and conſiſtence, forms the different kinds of petroleum: that, 
latly, theſe united to earthy ſubſtances, are altered by acids, 
and aſſume the characters of mineral pitch, or piſſaſphaltum. 
In ſupport of theſe opinions, they have made a very accurate 
compariſon between theſe phenomena, and thoſe which the 
diſtillation of amber preſents, which in fa& affords a kind of 
naphta, a petroleum more or leſs brown, according to the de- 
gree of heat, and time of the operation. And laſtly, they ob- 
ſerve that nature often preſents in the ſame place other kinds 
of petroleum, from naphtha, the lighteſt, down to the mineral 
pitch: ſuch are the fluid bitumens obtained from Mount Feſ- 
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tin, in the duchy of Modena; Though this opiniön is very 
probable, ſome authors think that petroleum is a mineral, oily 
combination, formed by the ſulphuric-acid and ſome fat ſub- 
ſtance ; but this combination likewiſe would owe its origin to 
certain orgauic ſubſtances, ſince fat matters are always formed 
by ſuch,” 

The chemical properties of petroleum have not yet been ex- 
amined. Naphtha is fo volatile and combuſtible, that it takes 
fire on the approach of any burning ſubſtance, and ſeems even 
to attract flame, on account of its volatility : the brown petro- 
leum affords an acid phlegm, an oil, which at firſt reſembles 
naphtha, and becomes more denſe and coloured, in proportion as 
the diſtillation advances: a thick ſubſtance, reſembling piſſaſ- 
phaltum, remains 1n the retort, which may be rendered dry 
and brittle, like aſphaltos, and by a ſtronger fire is reduced 
entirely to the carbonaceous ſtate. Alkalis have ſcarcely any 
action on petroleum; the ſulphuric acid colours, and renders 
it thick; the nitric acid inflames it, like eſſential oils ; it rea- 
dily diſſolves ſulphur, becomes coloured by metallic oxyds, and 
unites, by the aſſiſtance of heat, to | amber, wo it partly 
ſoftens, and partly diſſolves. * 

- The different ſpecies of petroleum are uſed for various pil 
poſes in the countries where they are obtained. Kempfer in- 
forms us, that they are uſed in Perſia for the purpoſe of illu- 
mination, and burned in lamps with a wick ; they may like. 
wiſe be uſed as fuel. Lehman affirms, that naphtha is, for this 
purpoſe, poured on a few handfuls of earth, and afterwards 
lighted with paper: it immediately catches fire, and burns 
briſkly ; but at the ſame time emits a thick ſmoke, which 
ſticks to the ſurrounding bodies, and has a very diſagreeable 
ſmell : it has been thought that petroleum enters into the com- 
poſition of the Greek fire; the thicker kind is likewiſe uſed as 
mortar for building, for which purpoſe it is very ſolid and dur- 
able. By deco@ion of piſſaſphaltos with water, an oil is ob- 
tained; which is uſed inſtead of tar for veſlels. 

Laſtly, Some phyficians' uſe petroleum ſucceſsfully in para- 
lytic weaknefles, and diforders'of the muſcles, applying it ex- 
ternally to the ſkin, or expoſing the diſeaſed part to its ſmoke; - 
Van Helmont afferts, that frictions with petroleum are an ex- 
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cellent remedy for frozen limbs, and recommends it as a good 
preſervative againſt the impreſſion of cold. 


( NOTES ON GENUS VI. 


a Svccrnec acid diſſolves, in 24 parts of cold, and in 2 parts of boiling water. 
The ſolution affords, by evaporation, triangular priſmatic cryſtals, the points of 
which are truncated. This acid is alſo more ſoluble in warm than in cold al- 
cohol. 

To purify ſuccinic acid from the oil with which i it is uſually mined. Lowitz di- 
rects 2 parts of the acid to be rubbed with 3 of boiling water. As ſoon as the 
acid is diffolved, one part of charcoal duſt is to be added, and the mixture pour- 
ed on a filtering cloth, which has been previouſly moiſtened, and covered with 
charcoal powder. The liquor which paſſes through the filter affords very pure 
and beautiful cryſtals. Any acid remaining on the filter may be diſſolved by add- 
ing a freſh portion of warm water. Cyell's Annal. 1793, B. I. ſ. 32. 

With potaſh, ſuccinic acid forms ſhining white tranſparent three ſided priſmatic 
cryſtals, which have their ends obliquely truncated. Succinat of potaſh deli- 
queſces lightly in the air, diſſolves readily in water, and has a bitter ſaline taſte. 
It decrepitates on burning charcoal, and is decompoſed in a ſtrong heat. 

Succinat of ſoda forms a falt which is obtained partly in three ſided prifmatic 
cryſtals, and partly in cryſtals which are foliated. It ſuffers no change in the air, 
has a bitteriſh taſte, and diſſolves readily in water. Like ſuccinat of potaſh, this 
ſalt is alſo decompoſed in the fire. 

Succinat of ammoniac is obtained in ſmall needle-ſhaped cryſtals, which have a 
ſaline bitter cooling taſte. This ſalt is volatilized by heat, and deliqueſces in the 

air. The fixed alkalis decompoſe it. 

Succinat of lime ſhoots into long pointed cryſtals, which ſuffer no change in the 
air, and are difficultly ſoluble even in boiling water. The compeſition of this 
ſalt is deſtroyed in the fire. It is decompoſed by the carbonat of ammoniac, but 
not by either of the cauſtic fixed alkalis. Lime-water, on the contrary, decom- 
poſes the ſuccinat of potaſh and ſoda. Neither is the ſuccinat of lime decompoſed 

by the muriatic, nor by acetous acids. 

Succinat of magneſia cryſtallizes, according to Richter. According to Wen- 
zel, it forms a white mucilaginous frothy ſaline maſs, which attracts moiſture 
from the atmoſphere. Richter ueber die neuern. Gigenſtande, St. VI. .. 154. 

Succinat of alumine affords cryſtals, which part readily with their acid in the 
fire, Alkalis and lime decompoſe this ſalt. 

If Barytes forms a ſalt very difficultly ſoluble in water with the ſuccinic acid. 

4 This earth decompoſes all the other ſuccinats, 

4  Succinic acid expels the carbonic acid from all its earthy and and alkaline com- 
| binations. 


| Morveau melted 300 decigramms of nitrat of potaſh, and projected on it 15 
decigramms of ſuccinic acid. Detonation, with a flight flame, was produced. 
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| The reſidue was ſaturated with nitric acid, and 240 centimetres of carbonic acid 
were collected in the recciver of a chemico-pneumatic apparatus. 

Red vapours were diſengaged by diſtilling ſuccinic with nitric acid. A falt 
was formed by cooling, which in appearance reſembled the oxalic acid, but which 
did not, like this acid, decompoſe the ſulphat of lime. | 

77,2 centigramms of. ſuccinat of ſoda were introduced into à {mall retort, con- 
nected with a pneumatic apparatus. On applying heat, a little phlegm firſt paſ- 
ſed over into thggeceiver, and aſterwards a little brown oil. A ſmall quantity 
of carbouic a was diſengaged at the ſame time, and a ſtill larger quantity 
of carbonated hydrogen gas, which had a very ſtrong empyreumatic ny ſmell. 
The alkali in the cetort was in the ſtate of a carbonat. 

The liquor in the receiver reddened tinRure of turnſole, and had the odour 
of empyreumatic acetous acid. Scheele had formerly remarked the ſmell of this 
acid in diſlilling ſuccinic with the nitric acid. Ar. de Chem. Tom. XXX. 

d Mr. Hatchet, in a late paper on this ſubject, remarks, that many facts and 
obſervations concur to diſprove this hypotheſis ; and that compact bitumens are 
often, if not always, formed from naphtha and petroleum. When naphtha is 
expoſed to the air, it becomes at firſt yellow, afterwards brown, and in pro- 
portion as it thickens paſles into petroleum. This ſubſtance has a greaſy feel, is 
thicker than naphtha, tranſparent, and of a reddiſh or blackiſh brown colour. By 
expoſure to the air it becomes like tar, and is then called mineral tar. This fub- 
Nance is viſcid, and by expoſure to the air paſſes into mountain or mineral pitch. 
If mineral pitch be broken in cold weather, it exhibits internally a gloſſy luſtre. 
It is ſoftened by warmth, and then poſſeſſes ſome tenacity. In a ſuperior degree 
of induration, it becomes aſphaltum, which is a light brittle ſubſtance of a brown- 
iſh black colour. When broken, it ſhows a conchoidal fracture, with a gloſſy 
luſtre; has little of a bituminous ſmell, unleſs when rubbed or heated. Aſphal- 
tum melts eaſily, is very inflammable, and, when pure, burns without leaving 
any aſhes. Ig this manner, ſays Mr. Hatchet, naphtha, by inſpiſſation, paſſes ſuc- 
ceſſively through different ſtates, until it becomes aſphaltum, which appears to be 
the ultimate degree of induration which the ſimple bituminous ſubſtances derived 
from uaphtha can receive. See Linnean Trenſadtions, Vol. IV. 

e Jet, according to Mr. Hatchet, is neither aſphaltum nor coal, but a kind of 
intermediate ſubſtance, which may be regarded as the firſt gradation from the 
ſimple bitumens into thoſe which are compound. Aſphaltum "undoubtedly enters 
into the compoſition of jet in a large proportion, but the extraneous or earthy 
matter with which this is mixed, gives to it the characters of coal. Theſe charac- 
ters are found more diſtinctly marked in the ſubſtance uſually called Cannel Coal, 
which, from the great reſemblance which it has to jet in many of its properties, 
ſcems.to be the next gradation of the compound bituminous ſubſtances, and the | | 
leading variety of coal, from which the others follow, according to the degree of | 
the bituminous character. | 

d Pit-coals in general, according to Mr. Hatchet, appear to be compoſed of bi- | 

* tumen intimately mixed, or rather combined, with various proportiohs of carbon. | 
and earthy matter; and according to the intimacy of the union, and the exceſs of | 
' one or other of the ingredients, ſo, the compound poſſeſſes more or lets the charac- 
ters of perfect coal; or by various ſhades paſſes into certain earthy or toney ſub. 
ſtances, which, although impregnated with bitumen, de not merit the appellation 
of coal; and theſe alſo at length gradually loſe the bituminous character. In this 
manner perfect pit-coal paſſes into ſchiſtoſe or flaty coal; and this again, by cer- 
tain gradations, paſlts into the vatieties of combuſtible or dituminous ſchiſtus; 
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which. alſo, by the gradual decreaſe of the bituminous ingredient, become at 
length confounded with the varieties of the common or argillaceous ſchiſtus, 

© Mr, Kirwan, in an Appendix to the ad volume of his Elements of Mineralo- 
gy, has given an analyſis of different ſpecies of mineral coal and of bituminous ſub- 
ſtances, which cannot fail to prove highly intereſting to the practical economiſt, 
This analyſis will enable him to compare the various kinds of coal afforded by dif- 
ferent countries, and to employ that which ſhall appear to him to be beſt ſuited 
to his intentions. The mode of aſcertaining by combuſtion the quantity of carbo- 
naceous matter contained in coal appearing to Mr. Kirwan to be liable to many 
objections, he endeavoured to aſcertain this by the quantity of coal required to de- 
compoſe a given quantity of nitre. From ſome experiments of Lavoiſier, as cor- 
reed by Mr. Kirwan, it appears that 100 parts of nitre require for their decom- 
poſition, 12,709 parts of pure charcoal. It had been long ago obſerved by Mac- 
quer, that nitre detonates with no oily inflammable matter till this matter be re- 
duced to a coal, and then only in proportion to the quantity of carbenaceous mat - 
ter it contains; and Mr. Kirwan in his experiments found that the carbonaceous 
part of the bitumen contained in coal, contributed ſo little to the decoiupoſition of 
the nitre, as to merit no conſideration in the general account. 

Mr. Kirwan's method conſiſts in projecting one or two grains of coal reduced 
to a coarſe powder on nitre, heated barely to redneſs, and in preſerving a uniform 
degree of heat during the combuſtion of theſe ſubſtances, From a great variety 
of. experiments, conducted with every regard to accuracy, Mr, Kirwan has been 
enabled to draw up the following ſynoptical table of the contents of bitumens, and 
of different ſorts of mineral coal. 


100 Part. carbon. Bitumens. Aſhes, Spec. Gray. 
Maltha, $ _ 1 2,070 
Aſphalt, 37 68 — 1117 
Kilkeny, 97. — 37 1,526 
Compact Cannel, 75,2 21,68 Maltha, 3.T 1,232 
Slaty Cannel, 47.62 32,52 Maltha, 20 1,426 
Whitehaven, 57 41,3 mixt 17 1,257 
Wigan, 61,73 36, mixt 1,57 1,268 
Swanſey, 7353 23,74 mixt 3.33 1,357 
Leitrim, „5 23.37 mixt 5,20 1,351 
Newcaſtle, 58 10 mixt ' ws". Jo: 1,271 


To theſe reſults, Mr. Kirwan has added a few more taken from a Treatife on 
Pit coal by Signior Fabroni. It is only to be remarked, that the coals were all 
examined by diſtillation. 


200 Parts. Carbon. Bitumen, Aſhes. Spec. Grav. 
Coals of Halles, 86 12 — — 
— of Cortolla 45 43 12 1,493 
— of Macinaia, 63 37 3 1,411 
Stoney of ditto, I 2,5 3745 50 1,666 
— of Mocaio, 32 35 33 1,403 


Theſe coals contained very little aſphalt, but chiefly maltha. 
Moſt coals afford ammoniac by diſtillation, Coals alſo afford an acid common- 
ly the muriatic, or if pyritous, alſo the ſulphuric, more rarely the ſuccinic, 
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According to Jars, too parts of the beſt Engliſh coal give, when charred, 63 
of coak, but Hielm found the reſidue of the beſt Engliſh coals diſtilled, to a» 
mount to 73 per cent. and Dr. Watſon found the reſidue of Newcaſtle coal to a- 
mount only to 5$ per cent. Theſe reſults neceſſarily "differ according to the de- 
gree of heat applicd, the duration of the combuſtion, and the variable admiſſion 
of air. It is plain, the bitumen is never totally expelled, at leaſt not till moſt of 
the carbon, is conſumed, but much more of it is expelled by combuſtion than by 
Nillation, ; | 
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CHAPTER I. 


CONCERNING THE STRUCTURE OF VEGETABLES, 


VectrabLEs are organized bodies, fixed at the ſurface of the 
earth, and poſſeſſing neither ſenſibility nor ſpontaneous mo- 
tion. They are diſtinguilbed by their external appearance and 
conſtruction, and differ more particularly from minerals, in 
the circumſtance of their being nouriſhed by introſuſception, 
and their elaborating the juices defigned to increaſe their bulk. 
"They preſent phenomena, which depend on their organization, 
and are called functions; the principal of which is, their re- 
production, by means of ſeed, or eggs, like animals. 
Vegetables differ from each other, 1. By their magnitude: 
they are diſtinguiſhed into trees, ſhrubs, herbs, moſſes, &c. 
2. By their places of growth : ſome grow in dry, and others in 
moiſt grounds ; others in ſand, clay, water, on the ſurface of 
tones, or on other vegetables, &. 3. By their ſmell, taſte» 
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colour, &c. 4. By their duration : plants are perennial, an- 
nual, biennial, &c. 5. By their uſe, either as food, medicine, 
&c. A great number are uſed in the arts, ſuch as dying, &c. 
others are uſed merely for pleaſure, ornament, &. 

Vegetables, externally conſidered, are formed of fix parts, or 
organs, deſtined to perform peculiar functions. Theſe parts 
are the root, the tem, the leaf, the flower, the fruit, and the 
ſeed. Theſe differ in form, texture, magnitude, number, co- 
lour, duration, taſte, &c. 

1. The root is concealed in the earth, in wie, or in the 
bark of other vegetables. It is either tuberous, or fibrous, or 
bulbous. Its direction is either perpendicular or horizontal; 
and its conſiſtence, as well as its form, is ſubje& to great va- 
riations. Botaniſts diſtinguiſh them into ſeveral ſpecies, and 
avail themſelves of theſe diſtinctions as ſpecific characters. 

2. The ſtem grows out of the root, and ſuſtains the other 
parts. It is either ſolid or hollow, ligneous or herbaceous, 
round, ſquare, triangular, or baving two acute angles, &c. 
The ſtem comprehends the wood and the bark. The wood is 
diſtinguiſhed into wood, properly ſo called, and aubier, or ſoft 
wood. The bark conſiſts of the epidermis, the pulp or veſicu- 
lar part, and the cortical ſtrata, or inner rind. The ſtem is di- 
vided into branches, which have abſolutely the ſame ſtructure; 
and the diverſity of this part very often ſerves to eſtabliſh the 
diſtinctive characters of the ſpecies and varieties. 

3- The leaves of vegetables are exceedingly varied. A, By 
their form: they are oval, round, ſagitated, haſtate, oblong, 
eliptic, cuneiform, &c. B, By their poſition on their ſtem : 
they are either ſeſſile, petiolate, oppoſite, alternate, ſtellate, 
perfoliate, vaginant, &c. C, By their margin: they are either 
uniform, dentate, crenate, ſerrate, repand, undulated, lacerat- 
ed, truncated, &c. D, By their ſimplicity or compoſition : 
compound leaves are formed by the inſertion of foliole, or leſſ- 
er leaves, and are then either digitate or conjugate, with either 
an odd or an even number of leaves. E, By their poſition or 
place : they are radical, cauline, or floral. F, By their colour, 
ſmell, taſte, conſiſtence, &c. Their uſe appears to confiſt in 
abſorbing the elaſtic fluids of the atmoſphere by their inferior 
ſurface, and exhaling different kinds of air, according te cire 
cumſtances, by their ſuperior ſurface. 
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4. The flowers are parts deſigned to contain the organs of 
generation, and defend them till the fecundation is accompliſh. 
ed, at which time they fall. The flower is diſtinguiſhed into 
two parts: the external part ſerves to encloſe and protect the 
internal part, whoſe uſe conſiſts in reproducing the plant. The 
former comprehends the calyx and the corolla, The calyx is 


external, and green. Linneus diſtinguiſhes it into ſeven ſpe. 


cies, namely, the perianthium ; the ſpatha, or ſheath ; the 
huſk ; -the involucrum ; the amentum, or catkin; the calyp- 
tra, or veil; and the volva. The corolla is the coloured part, 
commonly called the flower: it is either monopetalous, con- 
fiſting of one ſingle piece; or polypetalous, conſiſting of ſeve- 
ral parts. The ſyſtem of Tournefort is founded on the corol- 
la. The parts of the corolla are called petals. The organs in- 
cluded, and often concealed in plants, are the ſtamina, and the 
piſtils or ſtyles. The ſtamina are the male, or fecundating 
parts, and are almoſt always more numerous than the piſtils. 


They conſiſt of the filaments and the anthera. This laſt, placed 


at the extremity of the filament, is a ſmall bag, containing the 
fecundating power. The piſtil is in the midſt of the ſtamina: 
it is ſometimes on another flower, or even on another plant; 


which circumſtance occaſions the diſtinction of plants into male 


and female. The piſtil confiſts of three parts; the inferior 
part, which contains the embryo, and is called in Latin ger- 
men ; the filament, which grows out of the inferior part, and 
is called the ſtyle ; and its extremity, which is more or leſs di- 
lated, is called /igma. The ſexual ſyſtem of Linnæus is found- 
ed on the number and poſition of the ſtamina and piſtils. Juſ- 


| Leu has eſtabliſhed a ſyſtem, founded on the inſertion of the 
ſtamina above or below the germen, &c. 


5. Flowers are ſucceeded by fruits. Botaniſts Lidingaiſh 
ſeven ſpecies ; the capſule, the filiqua, the legumen, the con- 
ceptacuium, -which becomes dry ; fruits having kernels, fruits 
having pippins and berries, which remain ſucculent. Theſe 
organs are deſigned to encloſe the ſeeds, and defend them from 
external agents. 

6. The ſeed differs greatly in its form, magnitude, appen- 
dices, &c. It contains the plumula, or ſmall plant; the radi- 
cula, and the cotyledons. Theſe laſt are two in number in moſt 

2 | 
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vegetables ; but many families of plants have no more than one 
cotyledon. This part is to the grain what the yellow and white 
of the egg is to the embryo bird; it contains a proper nouriſh. 
ment for the individual during the germination. Beſides the 

cotyledons, many ſeeds contain pulpy and farinaceous bodies, 
&c. | 
Vegetables, conſidered with reſpe& to their internal parts, 
| preſent five ſpecies. of veſſels, or organs, which exiſt in all 


their parts; 1. The common veſſels; which conduct the ſap :' 


they are placed in the central part of plants and trees, and rife 
perpendicularly, though with lateral bendings, ſo as to form 
ſmall vacancies between them. 2. The proper veſſels, which 
convey the juices peculiar to each vegetable, ſuch as the oils, 
gums, refins, &c. They are placed beneath the bark, and ap- 
pear in many places to be dilated into cavities, or reſervoirs, 
which ſeem to be the excretory veſſels. 3. The trachez, or 


veſſels through which the air vegetables receive from the at- 


moſphere circulates : when a young green branch is torn'a- 


ſunder, they may be obſerved of a ſpiral form, reſembling a 


cork-ſcrew. / They are often filled with ſap. 4+ The utricles, 
or ſmall veſſels, which contain a ſecreted juice, and frequently 
colouring matter. They are placed in the middle of the ſtem. 


5. The veſicular tiſſue, which exhibits a ſeries of ſmall cells, 


which leading horizontally from the pith, and croſſing the ſap 


veſſels, and filling the vacuities between them, are expanded 
beneath the epidermis, form a kind of ſoft covering, reſembling 


the ſkins of animals. The veſicular tiſſue of vegetables ap- 
pears to anſwer to the cellular membrane of animals. 


All the parts of vegetables conſiſt of an aſſemblage of theſs 


five kinds of veſſels, each in particular being more or leſs nu- 
merous, dilated, contracted, &c. The differences in the form 
and texture of roots, ſtems, leaves, &c. . on this diver- 
ſity of number and diſpoſition. 

Malpighi, Grew, and Duhamel, have — the moſt ſuc- 


ceſsful in their reſearches into the natural hiſtory of plants, 
and their works are the moſt. inſtructive, with reſpe&- to ths 


1 nn 


— — — — 


- <<  de_Cc 
= 
BS 


r 


28 | STRUCTURE OF VEGETABLES, 


CHAPTER 11. 


THE NATURAL PHILOSOPHY OF VEGETABLES, 


Tur organs of vegetables, which we have conciſely deſeribed 
in the foregoing chapter, are deſigned to perform ſeveral mo- 
tions, which are called functions. Theſe functions are, 

1. The motion, or circulation of the fluids, 

2. The alterations, or change of theſe fluids, by ſecretion. 

3. The augmentation and developement of the vegetable by 
| nutrition, 

4. The exhalation of different fluids elaborated in the organs 
of vegetables, and the inhaling of ſeveral- principles 
contained in the atmoſphere, by the ſame organs. 

5. The action of the air, and the uſe of this fluid in the 
veſſels of vegetables. 

6. The motion performed by ſome of their parts. 

7. The kind of ſenfibility by which they endeavour to ob- 
tain the contact of ſuch bodies as tend to promote the 
functions, ſuch as light, Xe. 

8. And laſtly, The various phenomena which ſerve to re- 
produce the ſpecies, and conſtitute the generation of 
plants. We ſhall confider each of theſe functions ſe- 


parately, 


The principal fluid of vegetables, which is known by the 
name of /ap, is contained in peculiar veſſels, called the com- 
mon veſſels, Theſe veſſels, which are placed in the middle of 
the ſtem, and beneath the bark, are extended from the root to 
the leaves and flowers. The ſap which they conduct, is a co- 
lourleſs fluid, of an infipid taſte, and, like the blood in ani- 
mals, becomes ſeparated into different juices, for the nouriſh- 
ment and ſupport of the ſeveral organs. It is very abundant 
in the ſpring, its preſence being then ſhown by the production 
of leaves and flowers. All the phenomena of vegetation, as 
well as experiments made by applying ligatures about plants, 
ſhow, that it riſes from the root to the ſtem and branches. 
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But it is not fo well aſcertained, that it deſcends again towards 
the root, as ſome philoſophers have affirmed. The valves ad- 
mitted to exiſt, by many botaniſts, in the common veſſels, 
have not been exhibited ; unleſs we may call by this name 
certain fibres, or hairs, with which their internal parts ap- 
peared to be lined, according to Tournefort and Duhamel. 
The regular motion of this fluid is very far from —— 
the circulation in animals, 

The ſap, when conveyed into the n and thence into 
the proper veſſels, is elaborated in a peculiar manner: it pro- 
duces different ſaccharine, oily, mucilaginous fluids, which 
are emitted in confequence of an organie proceſs, and whoſe 
evacuation ſeems to be an advantage to the vegetable, fince it 
does not receive any damage from a very confiderable occafion- 


al loſs of thoſe matters. This alteration of the flaids, which 


is very obſervable in many organs, as in the neQarium, at the 
extremity of the piſtil, in the pulp of fruits, at the baſe of 
the calyces, and of many leaves, is produced entirely by that 
function, which in animals is called fecretion. Guettard has 
carried this analogy ſo far, as to deſcribe glands of various 
forms at the baſes of the leaves of fruit trees, and towards the 
inner extremity of the petals of certain flowers. It is this ſe- 
cretion which developes the principle of ſmell, the colouring 


matter, the combuſtible ſubſtance, &c. But it differs very - 


eſſentially from animal ſecretion, which is entirely produced 
dy the organization of the glands, which elaborate the animal 


fluids ; whereas, in vegetables, the juices contained in the 


common veſſels are more expoſed to the contact of air, light, 
and the action of heat; and their fituation renders them capable 
of paſſing through the qi he of fermentation by n means of 
theſe agents. f 

The ſap, while it remains in the cavities of the utricles, and 
of the veſicular tunic, becomes thick, and more conſiſtent. 
This alteration renders it capable of adhering to the fides of 
the fibres, and of gradually augmenting their dimenſions. Such 
15 the mechaniſm of the nutrition of vegetables, their increaſe 
of magnitude, and the developement of their parts. It great- 
ly refembles the nutrition of animals. The veſieular tunic, 


and the utricles, have the ſame conformation, and the fame uſe 
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in both-claſſes of organized beings. In both, they penetrate 
all their organs, eſtabliſhing an immediate communication be. 
tween, them, and in both they are the true ſeat of nutrition. 

Philoſophical botaniſts have long been convinced, that ex. 
halations are emitted into the air from the ſurfaces of plants. 
The odoriferous exhalation of leaves and flowers forms an at- 
moſphere around vegetables, which ſtrikes our ſenſes, and which 
the contact of a body on fire is ſometimes capable of inflaming, 
as las been obſerved with regard to the fraxinella. This ex- 
halation appears to be a peculiar kind of inflammable gas. Ex. 
perience has likewiſe ſhown, that many vegetables emit Va. 
pours which are mortal to ſuch animals as remain long expoſed 
to them.. Such are the yew, and OP trees, natives of hot 
countries. 

The experiments of Ingenhouſz have ſhown, that the leaves 
of all plants expoſed to the light of the ſun emit an inviſible 


fluid, which conſiſts of true vital air, ſimilar to that which 


is obtained from oxyds of manganeſe, of mercury, &c. This 
property of leaves 1s entirely changed in the ſhade, in which 
fituation they emit.the carbonic acid. This happy diſcovery, 


firſt publiſhed by Dr. Prieſtley, ſhows an unſuſpected property 


in plants, namely, that of purifying and renewing the air, by 
reſtoring that portion of vivifying fluid which is continually 
deſtroyed by combuſtion, reſpiration, &c. But at the ſame 
time that vegetables continually emit vaporous fluids produ- 
ced in the laſt proceſſes of vegetation, they likewiſe abſorb 
many of the principles contained in the atmoſphere, The 
lower ſurface of leaves abſorbs the humidity of the dew, ac. 

rding to the experiments of Bonnet. Dr. Prieſtley's experi- 
ments likewiſe prove, that vegetables abſorb the gaſes, which 
remain after combuſtion and reſpiration, and that vegetation is 
ſtronger in air changed by theſe proceſſes. The exhalation' and 
inhalation at the ſurface of vegetables are conſequently much 
more conſiderable than was ſuppoſed before the time of the 
modern diſcoveries. It even appears that the water abſorbed 
by the inferior ſurface of leaves is decompoſed; that the hy- 
drogen it contains is abſorbed ; and that the pure air diſen- 
gaged from the ſuperior ſurface of the leaves is produced by 
the oxygen contained in that fluid. The contact of the rays 
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of the ſun contributes greatly to this decompoſition, as it does 
not take place in the ſhade. Plants defended from the action 
of light, abſorb water entirely without decompoſition, and be- 
come white, inſipid, and ſoft; a much leſs quantity of colour- 
ed, combuſtible, or oily matter, being formed. 

The gaſes. abſorbed by vegetables, are conveyed into all their 
organs by the air veſſels, known by the name of trache, 
which in their uſe and ſtructure reſemble thoſe of inſects and 
worms. The air veſſels are not, however, appropriated ſolely 
to the circulation of elaſtic fluids ; for they are obſerved to be 
filled with ſap, at thoſe times of the year in which that fluid 
is moſt abundant : a circumſtance which conſtitutes a great dif- 
ference between them and the organs of reſpiration, ſo eſſential 
to the exiſtence of a great number of animals. From the 
theory of reſpiration, which we have explained in the hiſtory 
of air, it is eaſy to ſhow why the temperature of vegetables 
does not exceed that of the air which ſurrounds them. 

It cannot be doubted, but that many parts of vegetables have 
an internal principle of motion; in ſome it is ſo evident, as to 
be moſt obviouſly diſtinguiſhed. Such is the -motion of the 
ſenſitive plant, of the ſtamina of the Indian fig, of pellitory, 
&c. This motion ſeems to depend on the function, which is 
known in animals by the name of irritability; for it is excited 
by the action of a ſtimulus, and has peculiar organs, which 
ſome botaniſts have compared to muſcular fibres. | 

Ought we not to admit a fort of ſenſibility in plants, when 
we obſerve them to turn their leaves and flowers towards the 
ſun, and when we obſerve that plants, encloſed in wooden 
boxes, glazed on one fide, perforated, or merely thinner on 
one fide than the others, conſtantly tend towards the tranſparent 
body, or the aperture through which the light paſſes, or even 
towards the fide, which by its leſs thickneſs may admit a glim- 
mering light? Or, may we not attribute this apparent ſenſibi- 
lity to the force of affinity, or tendency to combination, which 

exiſts between vegetables with light? It is well eſtabliſhed, 
that this fluid, either by percuſſion or combination, aſſiſts in 
producing the colour, taſte, and combuſtible property in plants; 
becauſe plants, which grow in the ſhade, are white, inſipid, 
aqueous, and contain no. inflammable matter; whereas vege- 


| 
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tables expoſed, in the burning climates of the ſouth, to the 
firong rays of the ſun, become highly coloured, abound with 
bitter and refinous parts, and are eminently combuſtible. How. 
ever ſtrong we may ſuppoſe this affinity to be, we cannot con- 
ceive how it ſhould be capable of exciting a motion. ſo con- 
fiderable in the branches and leaves of vegetables. We muſt 
therefore neceſſarily admit a peculiar kind of ſenſation, or feel. 
ing, very different, it is true, from the ſenſes of animals, by 

means of which vegetables give a preference to ſuch en 
as are moſt acceſſible to light. 

The manner in which the ſpecies are produced, among ve- 
getables, greatly reſembles the generation of animals. The ex- 
iſtence and union of ſexes are neceſſary in the greateſt number 
of plants. The labours of the celebrated Linnæus have diſ- 
covered a ſtrong analogy between the organs deſtined for this 
function in the two clafles of organic beings. The ſtamina cor. 
reſpond with thoſe of the male ſex, and the piſtil is compoſed 


of three parts, analogaus to thoſe of the genitals of female 


animals. The embryo is developed, by the action of the fe. 
cundating powder, without which it is not capable of pro- 
ducing an individual, as is likewiſe daily obſer ved among 
birds. But beſides this analogy, which need not be further 
purfued, vegetables are of a much ſimpler ſtructure than ani- 
mals; and all their parts being compoſed of the ſame organs, 
each is capable of producing a new individual fimilar to itſelf. 
This is the reaſon of the reproduction of plants, by means of 
fcions or ſlips, as well as the alteration of the fluids, by graft- 
ing, whether natural or artificial. There is likewiſe another 
analogy, of modern diſcovery, between vegetables and that 
claſs of animals which is reproduced, by diviſion into pieces, 


as the polypus, cruſtaceons inſe&s, certain worms, &c. 


All the functions, which, taken together, conſtitute the re- 
ſemblance between vegetables and animals, are ſuſceptible of 


alterations, which produce diſorders. Theſe depend, moſt 


commonly, on the abundance or defect of the ſap, as well as 
its bad qualities, and are analogous to thoſe which take place 
in animals, Their cauſes, ſymptoms, and cure, are alike re- 
ferable to the general principles of medicine, and form a part 


of agriculture, which it muſt be confeffed is not much advan- 
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ced, but capable of great improvement, en e to the plans 
of ſeveral celebrated authors. 


CHAPTER III. 


CONCERNING JUICES AND EXTRACTS *. 


Tur fluids contained in vegetables, are of two kinds; the 
common, and the proper juices- The firſt, confiſts of the ſap 
which is found in all plants. This fluid ſeems to perform the 
function of the blood in vegetables. It is contained in the 
common veſſels, flows naturally out of their ſurface, but is 
more abundantly extracted by inciſion. The ſap is not merely 
an aqueous fluid, but contains ſalts, extracts, and mucilages. 
When a certain quantity is defired, either for medical uſe, or 
philoſophical inquiry, the plant is beat in a mortar, and preſſed 
in a cloth, beneath a preſs, neceſſary, 

Succulent vegetables give out their juice by, ſimple expreſ- 
fion ; but thofe whoſe juices are viſcous, or in ſmall quantity, 
require to be diluted with water, ſuch as- borage, and the dry 
aromatic plants. This fluid being extracted, by ſtrong preſ- 
ſure, is found to contain a portion of the ſolids of the vege- 
tables beaten ſmall by the peſtle, and conſequently requires de- 
putation; which may be effected either, 1ſt, By ſubſidence, or 
filtration, when they are very fluid, as is the caſe with the 
juice of purſlain, houſeleek, &c. 2d, By white of egg, which 
collects the fecula, by coagulation, as is requiſite with the juice 
of borage, nettle, &c. 3d, By imple heat, which coagulates 
and precipitates the parenchyma, as Baume adviſes, with re- 
ſpe& to juices that contain volatile principles, ſuch as thoſe of 
cochlearia, crefſes, &c. The phial which contains the juice, 
being covered with a perforated paper, muſt be plunged in 


boiling water, and taken out as ſoon as the juice is clarified, 


Immerſion in cold water brings it to a proper temperature for 
filtration. 4th, By ſpirit of wine, which coagulates the feoula, 
5th, By vegetable acids, as the London Pharmacopœia n 
for the j Juices of cruciform plants. 
pr juices of plants hold in ſolution” matters which, whets 
Vl. LI. C 
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ſeparated from the aqueous vehicle, form what, in pharmacy, 


are called extract. Theſe are diſtinguiſhed into three kinds ; 
mucilaginous, ſaponaceous, extracto-reſinous extracts. 


ucilaginaus extracts, are ſuch as readily diſſolve in water, 
ſcarcely at all in ſpirits of wine, and undergo ſpirituous fer- 
mentation: ſuch is the rob of gooſeberries, prepared by eva- 
porating the juice of that fruit. ; 

Saponaceous extras are diſtinguiſhed by ſolubility in wa- 
ter, and partly in ſpirits of wine; they become mouldy, in- 
ſtead of paſſing to the ſpirituous fermentation. The juice of 
borage, when converted into an extract, is of this nature; 
and theſe are extracts properly ſo called. 

Extracto-reſinous extracts diſſolve in water and in alcohol; 
they are inflammable, by virtue of the reſinous principle they 
contain, and are not changed by expoſure to air. The con- 
centrated juice of wild cucumber, called c/aterium, is of this 
kind. Incifions are made in the fruit; and the expreſſed juice 
being ſuffered to clarify, by repoſe, is evaporated to dryneſs 
on the water bath. 

Extracts of theſe three different ſpecies are prepared, in the 
large way, by evaporating the juices. of ſeveral plants. Such, 
among others, are, 

1. The juice of acacia, imported from Egypt, where the 
fruit of this tree is maſhed, preſſed, and the juice expoſed to 
evaporation by the ſun's heat. The inſpiſſated juice of ſloes is 
prepared, in Germany, by a ſimilar proceſs, and ſold under 
the ſame denomination. 

2. That of hypociſtis, which is made like the foregoing, 
with the fruits of this paraſitical plant. 

3- Opium, an important medicine, whoſe nature is not 
accurately known, It is extracted from the white poppy, in 
Perſia, &c. where it flows through inciſions made in the green 
capſules of the plant, in the form of a white juice, which 
dries into brown tears of the true opium. The opium of 
commerce is obtained, by preſſure, from theſe capſules, moiſt- 
ened with water, and comes to us in a dry form, in flat cir- 
cular cakes, wrapped up 1n leaves, and mixed with many im- 
purities. It is purified by ſolution in as ſmall a quantity of 
water as is ſufficient to ſuſpend it, with the aid of heat ; which 
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being filtered, or ſtrained by ſtrong preſſure, is evaporated on 
the water bath. This is the extract of opium, and contains a 
ſaponaceous extract, a reſin, a ſolid effential oil, an odorous, 
noxious, and narcotic principle, an eſſential ſalt, and a gluti- 
nous matter. As the odorant, poiſonous and narcotic princi- 
ple is often productive of bad effects, attempts have been made 
to obtain an extract of opium deprived of this principle. 
Baumé, who has made many experiments on opium, volatil- 
ized this principle, together with the eſſential oil, and by that 
means ſeparated the reſin, after a digeſtion of fix months. 
Bucquet has diſcovered, that the ſame ſedative extract, with 
out the narcotic property, may be obtained by diffolving opium 
in cold water, and evaporating the ſolution in a water bath. 
Lorry, who has made ſucceſsful inquiries into this ſubject, 
finds, that opium, after fermentation, affords a diſtilled water, 
which had the ſedative property, without producing the bad 
effects of the crude ſubſtance, and which he has uſed with 
great ſucceſs. He obſerves, that the odorous principle 1 this 
medicine cannot be deſtroyed by any proceſs: , 

When the plants, from which it 1s propoſed to make ex- 
tracts, are dry and ligneous, maceration, infuſion, or decoc- 
tion in water, are employed, according to the ſtate and nature 
of the materials: maceration is, in moſt caſes, ſufficient. 
Odoriferous plants muſt be only infuſed; decoQtion extracts 
too much, and ſeparates the reſinous part, forming a thick 
fluid, which becomes turbid on cooling. Infuſion -may be 
| uſed, in all cafes, according to the opinion of the molt 2 
brated phyſicians and chemiſts. 

Water extracts various products from ſeveral plants. Thus 
the berries of juniper afford a mucilaginovs extract; quinqui- 
na, a ſoapy extract, in ſmall tranſparent ſcales, reſembling falts, 
if the evaporation be made in very {hallow'veſſels ; and rhubarb 
affords an extraQo-refinous ſubſtance; *' 

The nature of the ſaponaceous, or more properly the chemical 
extract, was thought to be a compound of oil and fixed vege- 
table alkali, The extracts, prepared in pharmacy, are very 
far from being all of the ſame nature ; they are mixed with 
mucilage, eſſential falt, ſaccharine juice, refin, &. From 
theſe conſiderations, Rouelle, with the intention of illuſtrat- 
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ing this part of medical chemiſtry, diſtinguiſhed them into the 
three genera we have mentioned: but the pure extract, rec- 
koned among the immediate principles of vegetables, muſt be 
confidered as a compound differing from the others, and poſ- 
ſeſſing peculiar properties. I have found that this principle is 
by no means a ſoap ; that it has the property of abſorbing at- 
moſpherical oxygen; of becoming inſoluble in water; and of 
aſſuming the characters of a concrete oil. Theſe are the pro- 
perties by which I now diſtinguiſh it from all the other imme- 
diate principles of vegetables. 

Extracts are prepared in the large way, in commerce, by 
means of water. Such as, | 

1. The yellow juice of liquorice, by the firſt infuſion, or 
hlack, by ſtrong decoction. This laſt is burned, and contains 
a true charcoal, It is purified by ſolution in water, filtration, 
and evaporation, uſually with the addition of ſome eſſential 
aromatic oil of anniſeed, cinnamon, &c. 

2. The caoutchonc is prepared in the Eaſt Indies from the 
infuſion of the ſeeds of a kind of palm, called areca, the infu- 
ſion being evaporated, and made into cakes. It is purified by 
ſolution in water, and evaporation, uſually with the addition 


of aromatics. 


Among the extracts prepared for medical uſe, Rouelle par- 
ticularly diſtinguiſhed thoſe which are mixed with reſin, by 
the names of extrafo-re/mnous, and refino-extrative ſubſtances. 

Extracto-reſinous matter does not burn without being firſt 
dried, and appears to contain a larger quantity of extract, pro- 
perly ſo called, than of reſin. The reſmo- extractive burns 


much better, and appears to contain more reſin, than extrac. 


tive matter. This happy diſtinction ſhows, that the two ſpe- 
cies conſiſt ſimply of mixtures of extract with different doſes 
of the refinous principle. They are not, therefore, with pro- 
priety called extracts, that name being applicable only to the 
ſaponaceous matter, whoſe properties we ſhall proceed to enu- 
merate. f 
The pure extract differs from the foregoing : it is a dry, 


folid, browniſh red, tranſparent ſubſtance, which does not 


burn by itſcif, but emits - plentiful fumes, and contains more 
or leſs eſſential falt. Its taſte is almoſt always bitter; by di- 
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ſtillation, it affords an inſipid phlegm ; this phlegm, by a mild 
heat, becomes gradually of a deeper colour, and aſſumes alka- 
line properties, as is obſervable with elaterium, extract of bo- 
rage, &c, The ammoniac is formed by the heat; a ſmall 
quantity of empyreumatic oil next comes over ; and the coaly 
reſidue, which is light and porous, contains potaſh, and al- 
moſt always neutral ſalt. The extract, expoſed to air, be- 
comes mouldy, and attracts moiſture ; the ſalt it contains cryſ- 
tallizing, and ſeparating from the extractive part. They are 
often changed, and entirely decompoſed. It diſſolves in wa- 
ter; producing the appearance of a ſtrong infuſion. Acids 
decompoſe this ſolution, in the ſame manner as they do ſoaps, 
and diſengage a principle more or leſs oleaginous. Metallic 
ſolutions likewiſe ſeparate this principle, by double affinity. 
Theſe properties were reckoned ſufficient to make the extract 
be conſidered as a kind of ſoap; but they were owing chiefly 
to the attraction of this ſubſtance for oxygen, and the abſorp- 
tion of this principle. The extract, therefore, properly ſo 
called, is an organic compound of hydrogen, carbon, and a 
ſmall quantity of azot, which has a ſtrong attraction for OXY» 
gen, abſorbs it from a great variety of bodies, and paſſes into 
the ſtate of a concrete oil. 

Extracts are uſed in medicine as aperitive, ſolvent, diuretic, 
ſlomachic remedies, and are daily adminiſtered with great 
ſucceſs b. 


NOTES ON CHAPTER III. 


a 'L oe reader, before he begins to read this part of the text, will do well to 
conſult the whole of Chapter X. in the Philoſophy of Chemiſtry, together with 
the ſection on Chapter VII. entitled, Acids of the Third Claſq, or wins Binary Ra- 
dicals. 

d No part of chemiſtry has undergone of late years greater or more important 
changes, than that which relates to the analyſis of vegetable ſubſtances. The 
method which has been followed, in inveſtigating the compoſitien of vegetables, 
perhaps will be beſt unde tood by examples. Thoſe which I ſhall ſubjoin have 
. re or from thoſe of his ſcholars and co- 
adjutors. 
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Sap, of vegetables. Vauquelin has lately examined theſe ſubſtances ; and though 
from his analyſis it appears that they differ conſiderably in their compoſition, 7s 
there are principles in them which ſeemꝰto be common to them all. 

The ſap of the common elm (ulmus campeſtris), collected early in Florea}, 
was of a red brown colour, had a mild mucilaginous taſte, and reddened, in a 
manner ſcarcely perceptible, the tincture of turnſole. Ammoniac produced in it 
a very copious yellowiſh precipitate, which diſſolved with- efferveſcence in acids. 
The ſolutions of barytes and lime produced the fame effe&t, Oxalie acid, and the 
nitrat of ſilver, produced a white precipitate. Sulphutr ic acid produced a lively 
efferveſcence, and the mixture emitted the ſmell of acetous acid. Oxygenated 
muriatic acid deſlroyed the colour of this ſap, and produced in it a yellow colour- 
ed precipitate. © The hydro-ſulphure of potaſh, and ſulphat of iron, produced no 
change. Alcohol occaſioned a flocky precipitate. 

1,039 kilogramms of this ſap were evaporated with a gentle hen During the 
evaporation, 1. A browniſh pellicle was formed at the ſurface ; 2. A brown mat- 
ter was ſcyarated in a flocculent form; 3. An earthy matter, rough to the touch, 
was depoſited on the ſides of the veſſel. "When 9g-1oths of this liquor were eva- 
Porated, it depoſited, in cooling, a yellow earth, which diſſolved with effet ve f- 
cence in muriatic acid. The vegetable parts inſoluble in this acid weighed 637 
gramms. The muriatic ſolution, mixed with carbonat of potaſh, afforded 0,5 of 
carbonat of lime. 

The remaining o, 1 of the liquor was filtered, to obtain the flocks which floated. 
in it: theſe weighed 0,743 gramms, diſſolved with efferyeſcence in muriatic 
acid, and afforded 0,138 gramms of carbonat of lime, mixed with a little car- , 
bonat of magneſia. The carbonat of lime, therefore, had been mixed with 


0, 425 gramms of vegetable matter. 


The liquor was now evaporated with a gentle heat. It afforded 9,553 gramms 
of a greyiſh extract, which ſtrongly attracted moiſture ſrom the air, and had a 
very ſharp ſaline taſte. With concentrated ſulphuric acid it produced a lively ef- 
ferveſcence, and a ſmell ſimilar to that of radical vinegar. When diſtilled with 
3 parts of. ſulphuric acid, diluted with 2 parts of water, it afforded a very con- 
centrated acetous acid. The reſidue in the retort was ſulphat of potaſh, with an 
exceſs of acid. It follows, therefore, from theſe experiments, that the extract 
from the ſap of the elm is chiefly compoſed of acetit of potaſh. 

1,039 kilogramms of elm ſap contain 0,795 gramms of carbonat of lime, x,c6 
gramms of vegetable matter, and 9,24 gramms of acetit of potaſh. 

The ſap of the elm collected later in Foreal, exhibited with reagents the ſame 
phenomena. During evaporation, a calcareous depoſite was formed on the ſides 
of the veſſels, which diſſolved with efferveſcence in acids. With carbonat of pot- 
aſh, this ſolution afforded 1,3 gramms of carbonat of lime, but to hold this quan- 
tity of carbonat of lime in ſolution, a quantity of carbonic acid is required, near- 
ly equal to that which the carbonat itſelf contains. The liquor from which the 
calcareous carbonat had been ſeparated, afforded 16,19 gramms of acetit of pot- 
aſh, and 2,069 gramms of vegetable matter. Remarking that the carbonat of 
lime, and the acetit of potaſh, did not exiſt in the ſame proportion in the wood 
and bark of the elm, as in the ſap of that tree, Vauquelin is inclined to think, 
that theſe ſalts are decompoſed by the vital actions of vegetables, and that the 
carbon and hydrogen in the acids of theſe ſalts, ſerve tor the formation of vege- 
table matter. 

Collected ſtill later in the ſeaſon, the ſap of the — did not differ from the 


foregoing in its phyſical properties, except in having a little more bitterneſs and 
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colour. By evaporation, it afforded the ſame products, but the quantity of ve- 
getable matter was increaſed, while that of the carbonat and acetit was propor- 
tionally diminiſhed. 

The vegetable matter contained. in the ſap of the elm, 1 45 od to the 
combined action of air and heat, was changed in its - colour, became” inſoluble in 
the ſap, and was of courſe precipitated. From theſe properties, and from the 
vapours which it exhaled during combuſtion, it ſeemed to have paſſed from the 
mucilaginous ſtate to that of wood, the particles of which not having had time 
to coaleſce, remained in a pulverulent form. . 

The ſap of the elm kept for ſome time in a flaſk, containing a ſmall quantity of 
air, was completely decompoſed and became alkaline. 

2,45 hectogramms of this ſap afforded, by evaporation, 16 gramms of brown 
flocks, which diſſolved with efferveſcence in the nitric acid, by which it appears 
they conſiſted of carbonat of lime and vegetable matter. From the clear liquor 
evaporated to dryneſs, o, tos gramms of carbonat of potaſh were obtained. 

By this analyſis, it appears that alkalis ace not contained in vegetables in a ſtate 
of combination with vegetable matter, but in the ſtate of ſalts combined with the 
acetous and carbonic acids, and that their developement is owing to the deſtruc- 
tion of the acctous acid. This analyſis ſhows, that the ſap of the elm is com- 
poſed of acetit of potaſh, lime, a large quantity of vegetable matter and carbo- 
nat of lime. The ſap of the elm contains alſo marks of the ſulphat and muriat 
of potaſh, but they are too flight to be regarded. 

Vauquelin takes advantage of theſe reſults to account for the origin of ſome 
very ſingular products in exudations, diſtilling from a kind of carious ulcer in 
ſome ſpecies of elm. In an analyſis of this ſubſtance, contained in the 211 vo- 
lume of the Annall-s de Chemie, he found that by waſhing 7 gros 46 grains of, this 
exuded matter, which was of a white colour, with water, that the water ac- 
quired a flight amber colour and very evident alkaline taſte, and gave now a 
green tinge to blue vegetable colours. When evaporated to dryneſs, it afforded 
by calcination in an open veſſel, a browniſh ſubſtance which weighed x ounce 5 
gros 36 grains. This calcined matter was found to conſiſt of carbonat of potaſh, 
mixed with a ſmall quantity of the ſulphat of potaſh. 

The bark of the elm produced an efferveſcence ia rauriatic acid, and the ſolu 
tion afforded a copious precipitate by carbonat of potaſh, and oxalic acid. Lime 
water alſo produced a precipitate, but leſs copiouſly than either * the former re- 
agents. 

1000 parts of the bark of the elm ſeemed to be compoſed of 
Vegetable matter, - 0,605 
Carbonat of potaſu, o, 342 
Carbonat of lime, — _©,0,50 
Carbonat of magneſia, ©,003 


A fimilar exudation of a black colour had alſo an alkaline taſte, was ſoluble in 
water, efferveſced with acids, and gave a green colour to blue vegetable infuſions; 
alcohol coagulated it; acids dccompoſed it; calcareous and metallic ſalts decom- 
poſed it, and formed with it a very thick magma. Sulphuric acid formed a pre- 
cipitate that was ſoluble only in a large quantity of water. Alkalis diſſolved this 
depoſite with great facility, and received from it a red colour. This ſubſtance 


ſeemed to owe its great ſolubility to the potaſh which it contained, and of which 


it was deprived by the acids it ſeemed to have ſome properties analogous to the 
C 1h 
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gums. Like mucilage, it was ſoluble in water, and inſoluble in alcohol, but it 
was precipitated from its ſolutions by acids which mucilage is not. 

The quantity of potaſh obtained by combuſtion from 4 ounces 7 gros 46 grains 
of the bark of the elm, is equal to that obtained from 50 pounds of the wood. 

The ſap of the beech (Fagus Sylveſtris) collected early in Floreal, had a brown 
red colour, and a taſte ſimilar to the infuſion of tan. It reddened only very 
ſlightly the tincture of turnſole; a precipitate was formed in it by barytes, am- 
moniac, carbonat of potaſh, and oxalic acid, Oxygenated muriatic acid pro- 
duced a flocky precipitate of a yellow colour. Concentrated ſulphuric acid gave 
to it a black tinge, and diſengaged a ſmell of acetous acid. The hydro-ſulphure of 
ammoniac did not produce any change, Sulphat of iron was precipitated of a black 
colour; and the ſolution of glue formed in it a very copious white precipitate. 

4,58 hectogramms of this ſap evaporated with a gentle heat, afforded 10,508 
gramms of a brown extract, very ductile in the heat, but brittle in the cold. 
The ſmell of this extract had a ſtrong reſemblance to that of warm bread ; its 
taſte alſo partook a little of that of bread. It ſtrongly atttacted moiſture from 
the air, became ſoft, and at laſt liquid. Expoſed to the air for 24 hours, it re. 
c:ived an augmentation of o,15 in jts volume, Ammoniac was-diſcngaged by 
adding quicklime to this extract. Sulphuric acid diſengaged acetous acid. Alco- 

hol diſſolved only a part of this extract; a proof that it was of a mucilaginous 
nature. 

The ſap of the beech, therefore, is compoſed of, x. A free acid; 2. A calca- 
reous ſalt; 3 An alkaline ſalt; 4. Gallic acid; 5, Tannin; 6. Ay extractive and 
mucous ſubſtance. 

The ſap of the beech collected later in the ſeaſon poſſeſſed the ſame phyſical 
and chemical characters with the foregoing. 

9,171 hectogramms of this ſap depoſited by evaporation 0,796 gramms of a 
browniſh matter, which by diſtillation afforded an ammoniacal praduR, a thick 
and ſetid vil, and a. carbonaceous reſidue, difficult of incineration. This char- 
coal, with muriatic acid, gave 0,26 gramms of alumine ; the remainder 1 
only 0,21 gramms. 

The liquor from which this matter had been ſeparated by evaporation, aForded, 
with a ſolution of fiſh glue, a greyiſh precipitate, which weighed 4,175 gramms. 
100 parts of this combination, when dry, confiſted of 43 of fiſh glue, and 57 of 
tannin. The liquor {till contained gallic acid. It afforded, by evaporation, 18 
gramms of an extract, only a ſmall part of which was ſoluble in beiling alcohol, 
and the greater part even of this was depoſited in the cold. The part inſoluble 
in alcohol, when treated with water, left undiſſol ved 0,530 gramms of a brow: 
powder, which burned with difficulty, and which emitted during combuſtion tlie 
ſmell of animal matter; it remained black in the fire, and efferveſced in a lively 
manner with muriatic acid, during whick the carbon it contains was ſeparated. 

The liquor filtered and dihited with water, gave, with carbonat of potaſh, 

0,372 gramms of carbonat of lime. It would ſeem, therefore, from this analyſis, 
that the extractive matter poſſeſſes the property of decompoling —— acctat, 
in order to unite with its baſis, 

The ſolution in alcohol afforded, by evaporating it to dryneſs, a yellowiſh red 
tranſparent extract, which had a ſaline and ſharp taſte, attracted moiſture ſtrong- 
ly from the air, and had ſome reſemblance to the mucous extract of farina. lt 
was entirely ſoluble in water, 

The aqueous ſolution of thn extra8 inſoluble in alcohol, mixed with « Gn 
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of carbonat of potaſh, aſferded 0,902 gramms — 
tate. 

During evaporation, a pellicle was ſueceſſively — on the ſurface of the K. 
quor, from which the precipitate had been ſeparated, When reduced to dry- 
neſs, nitric acid produced in it a lively efferveſcence, owing to the diſengagement 
of carbonic and of acetous acids. When too large a quantity of nitric acid was 
added, the acid acted on the vegetable matter, and ſaccholaQtic and an acids 
were formed. 

It follows from this analyſis, ae the ſap of the beech differs from 2 of the 
elm, 1. In the abſence of the carbonat of lime; 2. In containing free acetous 
acid, tannin and gallic acid. It was natural to expect, that the ſap of the beech 
ſhould not contain any carbonat of lime, ſince it contained free acetous acid; yet 
it is poſſible that the calcareous falt may be produced in the vegetable by means 
of carbonic acid, and that the acetous acid may be afterwards formed, which, by 
combining with the lime, diſengages the carbonic acid to be found in all faps. 
The ſap of the beech contained alſo a colouring matter, which gave a red tinge 
to wool, cotton, and thread. 

The ſap of the yoke-elm (carpinus ſylveſtris), collected in the month of Ger- 
minal, was clear like water, had a ſlightly ſweetiſh ſaccharine taſte, avd a ſmell 
ſimilar to that of whey. It reddened ſtrongly the tincture of turnſole. Barytes 
produced in it a very copious white precipitate, ſoluble in muriatic acid. Car. 
bonat of potaſh alſo produced a white precipitate, which diſſolved in acids with 
eſſerveſcence. Concentrated ſulphuric acid gave'a brown colour to this ſap, and 
diſengaged a ſtrong ſmell of vinegar. Oxalic acid produced a copious white pre- 
cipitate; and the nitrat of ſilver gave it a very beautiful red colour, 

3,118 hectogramms of this ſap were diſtilled in a glaſs retort. A milky liquor 
paſſed over into the receiver: that which remained in the retort was of a brown 
red colour. This laſt afforded, by evaporation, 8,299 gramms of a ſtraw-colour- 
ed extract, which had a ſharp taſte, attracted moiſture ſlightly ſrom the air, dif- 
ſolved in water, and afforded, by alkalis, a yellowiſh white precipitate. | 

10,774 kilogramms of the fame ſap were diſtilled in an alembic. The liquor 
which paſſed over was clear, and had a taſte and ſmell very ſimilar to that of 
whey. The firſt portions were not acid, but the laſt were very ſenſibly fo. The 
reſidue was dry, had a browniſh red colour, a ſharp acid taſte, and gave an ev. 
dent red colour to turnſole. 

This extractive reſidue was diluted with about 2,45 hectogramms of water. A 
precipitate was formed, which conſiſted of a certain quantity of extraQtive mat- 
ter, combined with the lime which had been ſeparated from the acetous acid by 
the ſuperior affinity of the vegetable matter. 

The ſolution of extractive matter afforded a brown, tranſyarent, brittle extract, 
which weighed 11,78 gramms. Expoſed for 48 hours to the air, it became foft- 


ened on its ſurface, and gained an additional weight of 2 gramms. Mixed with 


quicklime and a little water, it gave out a ſmell of ammoniac. - 

2 gramms of this extract diſſolved in water, and mixed, 1, with muriat of ba- 
rytes, formed a precipitate inſoluble in muriatic acid; 2, with nitrat of ſilver, a 
depoſite inſoluble in nitric acid; 3. with ſulphuric acid, a coloured flocky precipi- 
tate. 4. with oxalic acid, a white precipitate ; 5. with ammoniac, a coloured 
light precipitate; 6. with carbonat of potaſh, a more copious and leſs coloured 
precipitate than the foregoing. 

The ſap of the yolk-elp was received in & copper veſſel, which gave to it a 
Feen colour. 
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1,336 myriagrams of this were evaporated in a ſilver veſſel. As ſoon as it be. 
gan to boil, the green colour diſappeared, and it became of a brown yellow. 
2 gramms of yellow flocks were at the ſame time ſeparated, which had no taſte, 
but burned with a fetid ammoniacal odour. They were compoſed of oxyd of 
copper, and of a vegetable ſubſtance that had a ſtrong reſemblance to animal 
matters. | 

The liquor from which the flocks had been ſeparated, when evaporated to dry- 
neſs, afforded 12,7 gramms of a cheſuut coloured extract, which was ductile and 
ropy when warm, but brittle when cold. Alcohol diſſolved nearly one half of 
this extract; and the ſolution afforded, by evaporation, a tranſparent ſubſtance of 
a ſaccharine taſte, which reddened the tincture of turnſole, and gave ne precipi- 
tate with potaſh, 

The matter inſoluble in alcohol, when diſſolved in water, let fall the oxyd of 
copper in the form of a red powder. The ſolution did not redden tincture of 
turnſole, but it gave a copious precipitate with potaſh, This extractive part 
ſwelled by heating it in a filver crucible, and emitted the ſmell of pyromucous 
acid, leaving behind it a reddiſh reſidue, conſiſting of carbonat of lime and red 
oxyd of copper. 

It appears, therefore, from the evaporation of the ſap of the yolk-clm, that 
the copper contained in it is reduced to the metallic ſtate by the extractive matter 
which ſeizes upon its oxygen. It appears alſo, that alcohol ſeparates this extract 
into two parts, one of which contains extract, ſugar and acetit of potaſh, and 
+ another which contains mucilage, acetit of lime and a colouring ſubſtance. 

1,957 kilogramms of this ſap expoſed in an open glaſs veſſel exhibited the fol. 
lowing appearances: 1. It became milky, while a kind of light ſcum formed on 
the ſurface; 2. Carbonic acid gas was continually diſengaged; 3. It acquired the 
ſmell and taſte of alcohol, and its acidity was increaſed; 4. At the end of ſome 
weeks this odour was diſſipated, and carbonic acid was no lopger diſengaged ; 
$5. Its acidity was ſtill more increaſed, and the white matter which rendered it 
muddy was collected at the bottom in a flocky form; 6. At the end of 5 decades 
the acidity had diminiſhed, and the liquor had become clear; a white mucilagi- 
nous pellicle had formed again on the ſurface, which increaſed in thickneſs, 
7. This pellicle had diminiſhed in its volume, and had aſſumed a blackiſh brown 
colour; the liquor was no longer acid, and had now a mouldy taſte. 

735 gramms of the ſame ſap introduced into a bottle which contained 1,470 ki- 
logramnis, and which was accurately corked, exhibited ſome of the phenomena 
mentioned in the preceding experiment. It had become muddy, without becom- 
ing clear. The bottle was opened at the end of three months, and the air it con- 
tained was found to conſiſt of azotic gas * carbonic acid. The liquor had a very 
ſtrong taſte of vi 

The ſap of the birch (betula alba) has no colqur; its s taſte i is ſweet, and ſlightly 
ſaccharine, It reddens ſtrongly the tincture of turnſole. Ammoniac occaſions no 
change in it. Barytes produces a precipitate, which is almoſt wholly ſoluble in 
muriatic acid. Alcohol does not produce any ſeparation. Carbonat of potaſh pro- 
duces a white light precipitate. Lime acts nearly in the ſame way as barytes. 
Oxalic acid occaſions a white depoſition. Oxygenated muriatic acid produces no 
change. The concentrated ſulphuric acid diſengages vinegar. Nitrat of ſilver oc- 
caſions a red colour. The hydro-ſulphures, ſulphat of iron, and fiſh glue, produce 
no change in this ſap. 

3918 kilogramms of this ſap were diſtilled in a glaſs retort ; the liquor acquir- 
ed a brown colour; what paſſed over was lightly milky. The liquar, reduced to 
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about one ſourth of its maſs, depoſited, by cooling, 0,212 gramms of a red brown 


powder, which was inſoluble in water. The liquor from which this powder had 
been ſeparated was reduced to the ſtate of a dry extract. This extract, which 
weighed 34 gramms, had a brown colour, attracted humidity ſrom the air, had a 
very agreeable taſte, and diſſolved almoſt entirely in alcohol. 1 

1,171 myriagramms of the ſame ſap were diſtilled in a ſand bath to 306 gramms: 
the reſidue had a red brown colour, and a very conſiderable ſaccharine taſte. In 
order to aſcertain whether this reſidue would afford, alcohol, 306 gramms were 
mixed with 122 gramms of water, and 15,5 gramms of the yeaſt of mild ale. The 
mixture was expoſed to a temperature of from 12 to 15 degrees. At the end of 
ſome days, it ſhowed all the marks of fermentation, When 15 days had elapſed, 
it was ſubjected to diſtillation, and 122 gramms of a liquor were obtained, con- 
taining a large proportion of alcohol, The liquid remaining in the retort had a 
red colour, a taſte ſaccharine and lightly bitter, and the ſmell of beer. It red- 
dened ſtrongly blue vegetable colours. Diſtilled almoſt to dryneſs, it afforded 
about 122 gramms of very ſtrong acetous acid. 

Several fruitleſs attempts were made to obtain cryſtallized ſugar from this li- 
quid, which induced Vauquelin to think that the ſaccharine matter does not exiſt 


in the ſtate of a'true ſugar in this ſap. 


The extract from the ſap of the birch had a ſaccharine taſte, a red brown co- 
lour, and a ſmell of acetous acid. It diſſolved completely in alcohol, with the ex- 
ception of a brown pulverulent inſipid matter. This extract was equally ſoluble 
in water, and its ſolution exhibited the following characters. By continuing to 
boil it for a long time, its colour was rendered deeper, and a brown flocky preci- 
pitate was formed, which increaſed towards the end of the evaporation. This pre- 
cipitate became pulverulent by drying. It had no taſte, burned readily, and left 
behind it white aſhes, which were merely calcareous earth mixed with a little alu- 
mine. Acids and alkalis decompoſed this coloured calcareous ſubſtance. Ammo. 
niac poured into a ſolution of this extract formed a brown precipitate, White wool- 
len ſtuffs boiled in a ſolution of this extract acquired a brown colour, while the ex- 
tract loſt a great part of its colour, The addition of a little ſaturated ſulphat of 


alumine renders the colour of the ſtuffs deeper, and in this caſe the liquor is almoſt 


entirely deprived of its colour. | 
1 hele experiments prove, that the extract contained in the ſap of the birch, like 
other ſaps, is a true colouring matter; 2. That this colouring matter, by the aſſiſt- 
ance of heat, takes calcareous earth and alumine from the acetous acid. 
About 15,3 gramms of the ſap of the cheſnut were collected in Prairial. It had 
only a ſlightly bitter taſte, Evaporated to dryneſs, it afforded a brown extract, 


in which, at the end of a month, many ſmall needles of nitrat of potaſh were - 


formed. The extractive part was not ſenſibly ſoluble in alcohol; it ſwelled much 
on burning coals, and emitted the fetid ſmell of animal matter. The part ſoluble 


in water afforded much nitrat of potaſh. The extractive part was not very ſoluble 


in alcohol, and ſeemed to be of a mucous nature. The quantity of this ſap was 
too ſmall to diſcover in it the acetit of potaſh. When diluted ſulphuric acid, how- 
ever, was poured on the ſalt obtained from this ſap, a very ſenſible ſmell of ace- 
tous acid was produced; ſo that this ſap, like the former, contains acetit of pot. 
aſh, and unqueſtionably a portion of lime. 

Bark of St. Domingo,—Fourcroy, in his analyſis of this bark, the moſt com- 
plete model of vegetable analyſis which has yet been exhibited to the world, 


obtained from one pound, by boiling it ſucceſſively with 320 Ibs. of water, 
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9 ounces 56 grains of a matter which could be ſeparated, by means of alcohol, 
into 


\ 


Ounces. Gros, Orains. 


t. A ſubſtance ſoluble in eleohol, 7 os” 44 

2. Mucilage, — I T | 

3. A red powder, - 0 2 — 

4. Matter of a ſaline appearance, © I — 

5. Flocks inſoluble in water, - © I 12 
Loſs, Vi — © 3 — 


1. The mucilage poſſeſſed the well known characters of this ſubſtance. It aſ. 
forded no ammoniac by diſtillation. 

2. The cryſtallized faline matter had no well marked taſte, It did not combine 
with alcohol, but was ſoluble in the proportion of 3 grains in 2 ounces of boiling 
water. Lime water produced on it na immediate effect, but after ſome days, a 
browniſh precipitate was formed. Liquid cauſtic alkalis united to it with rapi- 
dity. By diſtillation, it afforded ammoniac, a yellow phlegm, hydrogen gas and 
carbonic acid, and oil with a voluminous carbonaceous reſidue, 

3. The flocky matter precipitated from the ſolution in alcohol by water became 


ſoft on burning charcoal, and exhaled a very fetid white ſmoke. It was partially ſo. 


luble in alcohol, but not at all in boiling water. By diſtillation, it gave out elaſ- 
tic fluids; a very fetid yellow liquor, which gave a green tinge to blue vegetable 
colours; a thick red oil, with a voluminous carbonaceous reſidue, 
4. Red powder, papers tinged with this reſiſted the action of the air and of oxy- 
ated muriatic acid, almoſt as long as Indigo. It combined neither with water, 


nor alcohol in any degree of temperature. Alkaline ſubſtances diſſolved it very 


readily, and ſormed with it a brown red ſolution. By diſtillation, much oil, am- 
moniac, and a little water, were obtained; only a ſmall quantity of elaſtic fluids 
or carbon. 

5. The ſubſtance ſoluble in alcohol was of a red brown colour, taſte very bitter, 
inſoluble in cold, but ſoluble in warm water, according to the degree of tempera- 
ture. In proportion as the water cools, the greater part is depoſited, but a quan- 
eity equal to 1-24th of the water remains diſſolved, Lime water added to this ſo- 
lution produces a reddiſh precipitate reſembling ochre, which is rediſſslved, if 
much water be uſed. Acids ſeemed to produce no change in this ſolution. r gros 
of this inſoluble matter put into 8 ounces of boiling lime water afforded a brick- 
like precipitate, inſoluble in 500 parts of water, and in fixed alkalis. Alcohol diſ- 
ſolved it completely. This matter dried eaſily in the air, became black, brittle, 
and ſhining, like aloes. Diſtilled, it gave much hydrogen gas and carbonic acid, 
a liquid acid product with ammoniac, or the pyromucit of ammoniac with exceſs 
of acid. This principle appeared to Fourcroy to be ſimilar to the reſino-extrac- 
tive matter of Rouelle. Oxygenated muriatic acid gas was introduced into a ſolu- 
tion of x gros of this reſino-extraRtive ſubſtance in r2 ounces of water. The firſt 
portions of the gas gave to the ſolution a clear red colour, and ſeparated from it 

of the ſame colour, The liquor and flocks gradually changed their colour, 
the firſt became almoſt white, the latter of a flight yellow colour; more of the 
acid heightened the colour of the flocks and deſtroyed that of the liquor. The 
flocks collected weighed 30 grains, were inſoluble in alcohol at 252, but eaſily ſo 
at 39, and in alkaline liquors; lime water produced ho precipitate; during eva- 
poration the liquor depoſited 15 grains of a black powder, and by continuing this 


evaporation to dryneſs 6 grains more, 4 of which were ſoluble in water. The ſoluble 


© 
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part contained muriatic acid, It had, as well as the black matter, a ſharp and 
rough taſte, During the evaporation, a * of the matter is precipitated in 
the form of true carbon. 

If the operation be ſtopped when the red flocks begin to be precipitated, theſe 
flocks collected and dried, appear to reſemble the red powder obtained from the 
cold decoction. If the operation be carried farther, the. flocks become yellow, 
1 the ſurface of this fluid into a blackiſh layer 
or a true reſin, 

If a ſolution of this eee ſubſtance be expoſed. to the air, the ſur- 
face comes in time to be covered with a beautiful red pellicle ; if we ſtir the veſ- 
ſe], this pellicle is precipitated in a pulverulent form, poſſeſſing all the properties 
of the red colouring matter from the decoction. It is not converted into the yel- 
low reſin in this proceſs. From theſe experiments, Fourcroy concludes, 1. That 
the bitter brown ſubſtance, called re ſino- extractive, differs from the red powder 
only in containing leſs oxygen; and, 2. That the addition of oxygen converts the 
red powder into reſin, taking from it, at the ſame time, its taſte and colour. 

From the combuſtion of the 9 ounces $56 grains of the entire extract from a 
pound of bark, 2 gros of aſhes were obtained. 64 grains of theſe were diſſolved 
by treating · chem with 2 ounces of water. By evaporation, 4 grains of carbonat 
of lime were obtained, and 60 grains of a white ſalt, which had an alkaline taſte. 
By adding acetous acid, a flight <fierveſcence was produced. Evaporating to dry- 
dels and adding alcohol, 18 grains of acetit of potaſh were obtained. The alt 
remaining weighed only 50 grains. By muriat of barytes it was found, that this 
falt conſiſted of 12 grains of ſulphat of potaſh, and 38 of the muriat of potaſh. 
The 80 grains remaining after the action of the water were treated with muriatic 
acid, the whole was diſſolved, a lively efferveſcence produced, and muriat of lime 
formed. It appears that the lime exiſted in the quinquina pure, and not in the 
ſtate of a carbonat, for acids took it from the extract without producing any ef- 
ferveſcence, The 2 gros of aſhes, therefore, contained 
Potaſh, 8 10 grains 
Sulphat of potaſh, 12 
Muriat of potaſh, 38 
Lime, * 84 » 


144 grains: 


The refidue from the decoction of the quinquina was without taſte and of a 
reddiſh brown colour. Alcohol aſſumed, by boiling on this reſidue, a greeniſh co- 
lour, and water 2 from the alcohol, a white matter reſembling the gluten 
of corn. 

A A en hatin becoming red, and the par- 
ticles of the quinquina tranſparent, and as it were gelatinous. After the action 
of ſucceſſive leys, 2 pound of this reſidue weighed only 3 ounces 6 gros 48 grains. 
The part diffolved ſeemed to differ little from that which remained undiſſolved. 
Acids ſeparated it almoſt pur. 

'To the 6 ounces x gros 38 grains of reſidue from the decoQion of one pound of 
bark dilated muriatic acid was added, a flight efferveſcence was produced, and 
by the aſſiſtance of heat, 193 cubic inches of carbonic acid gas were obtained. 
re of potaſh 4 gros 4 grains of carbonat 
of lime. 

— the teſidue was vat into retort and diſtilled in a heat gradual- 


iy increaſed, 3200 cubic inches of claſtic fluids paſſed over into the apparatus, | 
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1600 of which were carbonic acid, and the remainder was carbonated hydrogen gs, 
4 ounces 2 gros of a yellow liquor were contained in the receiver, which had the 
ſmell of pyro-mucous acid, reddened blue vegetable colours, and contained a large 
quantity of ammoniac, 1 ounce 64 grains of a brown concrete oil, the greater 
part of which was ſoluble in alcohol. The carbonaceous reſidue cfferveſced with 
acids, and contained lime. 

A pound of the reſidue from the decoction was mixed with 16 TY of wa- 
ter. After ſome time, it became reddiſh from the abſorption of oxygen. A ſi- 
milar colour was produced the moment nitric acid was brought into contact with 
this reſidue, and the mixture became covered with froth from the diſengagement 
of an elaſtic fluid. The ſolid and liquid matter became gradually yellow. Of 
the 504 cubic inches of gas diſengaged, 336 were carbonic acid, the other 168 
cubic inches were azot, The carbonic acid in this experiment, ſeemed to come 
from the carbonat of lime, for the diſengagement was unaccompanied with the 
production of nitrous gas, By applying heat, this gas was produced in great a- 
bundance, Boiled for a quarter of an hour, the liquor and the reſidue aſſumed 
2 citron colour; after being waſhed and dried it weighed g ounces 1 gros. By 
the evaporation of the liquid, 1 ounce 5 gros 22 grains of oxalat of lime was ob- 
rained. By a third evaporation, cryſtals of oxalic acid were depoſited, which 
were ſeparated from the other ſaline matter by the addition of lime. By adding 
to the liquor, ſtill farther evaporated, a ſolution of nitrat of lead, 1 gros 36 grains 
of a yellow ſubſtance were depoſited, which, on examination, proved to be the 
malat of lead. By ſaturating the liquor with potaſh, and evaporating to dryneſs 
x gros of acetit of potaſh was found in the reſidue. 

The cryſtals of oxalat of lime and the precipitate weighing 10 ounces 3 gros, 
were treated with diluted muriatic acid, a flight efferveſcence was produced, and 
the ſaline maſs loſt x ounce 3 gros. The muriatic ſolution evaporated- to the 
conſiſtence of ſyrup, had an acid taſte, though it exhaled no more vapours of mu- 
riatic acid. Lime water was poured into the ſolution, and 1 ounce of citrat of 
lime obtained. The 9 ounces remaining undiſſolved were oxalat of lime. From 
t pound of reſidue were obtained by nitric acid, 


Ounces. Gros, Grains. 


1. Carbonic acid, — © 4 48 
2. Azotic gas, Ws: O I 8 
3. Lime, — . © 6 — 
4. Oxalic acid, — 9 0 — 
5. Citric acid, 2 0 5 — 
6. Malic acid, - o o 36 
7. Acetous acid, — 2 0 45 

11 1 65 


The reſidue well waſhed and dried, weighed 5 ounces 1 gros. It had a citror: 
yellow colour and an auſtere taſte, was inſoluble in water, but very ſoluble in 
alkalis, which deepened its colours. By heating a part of it with concentrated 
nitric acid, it afforded the fame products as in the foregoing experiment. Diſtil- 
led in cloſe veſſels, it afforded much concrete oil, carbonated hydrogen gas, car- 
bonic acid gas, pyrolignous and ſebacic acids, but not one particle of ammoniac, 
the nitric acid having diſengaged the azot, as in its 2 on animal ſub- 
ſtances, ; 


r 
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8 quinquina reduced to powder was diſtilled in a chemico-pneumatic 
apparatus, to which 3 receivers were adapted, containing each 2 pounds of lime 
water. At firſt a colourleſs, then yellowiſh fluid paſſed over into the receiver. 
Carbonic acid gas was diſengaged before any inflammable gas. The latter gas 
was accompanied by a brown concrete oil. By this proceſs, 3000 cubic inches of 
elaſtic fluids were obtained, 5 ounces of a yellow and fetid water, and 2 ounces 
of concrete oil. The carbonaceous reſidue weighed 5 ounces 50 grains. The pre- 
cipitate in the flaſks of lime water weighed 3 ounces 1 gros 8 grains, and con- 
tained t ounce 8 grains of carbonic acid. Muriatic acid diſengaged from the car- 
honaceous reſidue, as much carbonic acid as 230 grains pf lime require for the 
production of calcareous carbonat. 
The products from the diſtillation of this pound, therefore, were, 


Ounces. Gros. Grains. 


r. Phlegm, - 5 o — 
2. Oil, — 2 0 — 
3. Carbon, . 4 2 38 
4. Calcareous carbonat, o 6 2 
5. Carbonic acid, - 1 0 . 


Had the 3090 cubic inches of elaſtic fluid been pure hydrogen gas, it would 


have weighed x gros 53 grains, but it was united to carbon which diminiſhed its 
volume and made it weigh more. 

The phlegm had the ſmell of pyrolignous acid and reddened blue vegetable 
colours. It appeared from experiments to be a mixture of pyromucit and pyro- 
lignit of ammoniac, with an exceſs of pyromucous acid. Lime forms with the 
pyrolignous acid, a cryſtallizable very inſoluble ſalt, with the pyromucous acid, a 
falt ſoluble in alcohol and deliqueſcent. In this proceſs, it is difficult to aſcertain 
the quantity of water, as well as of oxygen. Some of the hydrogen eſcapes in 
the form of gas, ſome in that of oil, and ſome in acids. The quantity of azot 
ſeems wo be moſt callly aſcertained Tom that of the ammoniac which lime diſen- 
gages. 

A pound of quinquina burned with a flight flame, afforded - gros of aſhes, of 
which cold water diſſolved 60 grains, 10 grains carbonat of potaſh, 12 grains 
ſulphat of potaſh, and 38 grains of muriat ef potaſh. The reſidue diſſolved with 
efferveſcence in muriatic acid, all except 4 grains which ſeemed to be filex, from 
the ſides of the furnace. By adding ſulphuric acid to the evaperated ſolution, a 
ſulphat of lime weighing 1 ounce x gros c1 grains was obtained, During the ſo- 
lution, 143 grains of carbonic acid were evolved. Lime water produced a pre- 
cipitate of 20 grains of calcareous phoſphat. There is, therefore, 15 ounces r gros 
of matter in a pound of quinquina, reducible into elaſtic fluids and liquids by heat, 
and theſe fluids and liquids conſiſt of hydrogen, carbon, azot, — oxygen, com- 
bined together in a proportion not eaſily aſcertained, 

Red Bark.—Fourcroy infuſed an ounce of the red Peruvian bark for ſome 
days in $ ounces of water. It gave to the water only a very flight degree of 
colour, This infuſion became mouldy at the end of ſome days, and appeared to 
contain a mucous ſubſtance. It reddened blue vegetable colours, precipitated 
lime water, decompoſed ſulphat of iron, and emitted a ſenſible odour of ammo- 
niac. The bark itſelf had loſt only a few grains. 

An ounce of this bark was boiled at 9 different times in 14 pounds of water, 
The decoRion at firſt was of an orange red colour, but became 3 _ 
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and tranſparent. During the evaporation of this decoction, grains of differen; 
figures, and very ſolid, appeared on the ſurſace of the liquor. The matter which 
was ſeparated by evaporation was very light, and was precipitated with difficulty, 
When three-fourths had been evaporated, it was allowed to cool, and the colour- 
ing ſubſtance, now ſeparated, of a cheſnut red colour. The liquor had only a 
flight orange tinge. It was evaporated a ſecond time, till about only 2 ounces 
zemained, In cooling, ſome more grains of colouring matter were ſeparated. 
The liquor was evaporated a third time to dryneſs ; and the products of the dit. 
ferent evaporations being mixed, they weighed 38 grains. Half an ounce of di. 
tilled water, digeſted for ſome hours on this product, reddened blue vegetable 
infuſions, but did not form any precipitate with the muriat of barytes. It gave a 
black colour, at the end of ſome hours, to a cryſtal of ſulphat of iron; it preci- 
pitated lime water cf a yellowiſh white colour. Lime diſengaged a ſmell of am- 
moniac. A portion of this matter evaporated to dryneſs, gave out vapours ot 
muriatic acid, on adding to it the ſulphuric acid. Carbonat of potaſh, and oxalic 
acid, produced white precipitates in the ſolution of this ſubſtance, Theſe experi- 
ments ſhow, that the decoction of red bark contains, 1. Citric acid; 2. Ammo- 


niacal muriat; 3. Muriat of lime. By comparing, therefore, the action of boi!- 


ing water on this ſpecies of bark, with that which it has on the bark of St. Do- 
mingo, it will be found, 1. That the decoction of the Peruvian bark is not mu- 
cilaginous, does not mould and fwell up, like that of St. Domingo; 2. That the 
extraQive matter, and what is ſeparated by evaporation and cooling, forms only 
1-16th of the Peruvian bark. It differs from that of St. Domingo in not being 
precipitated in a ropy matter, but in a cheſnut brown coloured powder; its taflc 
is leſs bitter, but more aſtringent; it diſſolves neither in warm water nor alcohol. 
By analyzing it, we ſeparate neither gum, gluten, matter of a ſaline appearance, 
nor the coloured and inſoluble powder ſcparable from the bark of St. Dominge, 
it ſeems, bowever, to be analogous to that powder. b 

The re ſidue, from the decoction with water, was boiled with 12 ounces of 
alcohol, from which, by evaporation, 24 grains of a red matter, reſembling ſomc 
oxyds of iron, and inſoluble in water, were ſeparated. 

The 7 gros of reſidue were boiled in 12 ounces of a cauſtic ſolution of ſoda. 
Only 1 gros 51 grains remained undiſſolved. The reſidue had acquired a kind of 
tranſparency and gelatinous appearance, had no taſte, and its colour was brown. 
The portion diſſolved in alkali had acquired a reddiſh colour, and was ſeparated 
by acids under the form of a mucilage of the ſame colour, which diſſolved rgadily 
in warm water. This kind of mucilage, ſubjected to diſtillation, afſg#ted the 
ſame products with the entire extract, except that it ſeemed to give leſs ammo- 
niac. 

From theſe experiments it appears, that the Peruvian bark exhauſted by water 
differs from that of St. Domingo in its colouring principle, as well as in the 
zeſino- extractive matter which alcohol takes from it, This principle ſeems to be 
the ſame with that which is taken from it by water, but modified fo as to be no 
longer ſoluble in that liquid; a property it probably derives from a quantity of 
e«ygen which has been fixed in it. | 
The reſidue, completely exhauſted by water and alcohol, reſembled in every 
particular the fame reſidue from the bark of St. Domingo. It afforded the ſame 
products in diſtillation, the fame acids with the nitric acid, and was equally ſolu- 
ble in alkalis. The ligneous baſe ſeems to be the ſame in all dry vegetable ſub- 
ſtances. | 

1 gros 4 grains of aſhes were obtained from the combuſtion of 6 ounces of the 
red bark. Diſſolved in 4 ounces of diſtilled water, 18 grains of a ſaline ſubſtance 


NOTES ON CHAPTER III. 49 


were obtained from the aſhes, compoſed of 11 grains of carbonat of potaſh; 
4 grains of muriat of potaſh, and ; grains of ſulphat of potaſh. The remaining 
54 grains united readily with the muriatic acid. Sulphuric acid formed in this 
tolution 1 gros 12 grains of ſulphat of lime; Lime-water added to the ſolution 
{eparated 5 grains of pure magneſia. 

From theſe experiments it appears, that the Peruvian bark does not afford ſo 
much aſhes as that of St. Domingo, fince a pound of the latter affords 7 gros, 
while the ſame quantity of the former affords only 2 gros. The aſhes, however, 
of the Peruvian bark contain more ſaline matter; for 76 grains of the aſhes from 
the Peruvian bark afford 18 grains of ſalt, while 7 gros of the other gives only 
54 grains. Ann. de Chem. Tom. VIII. p. 113. Tom. IX. p. 7. 

Peruvian bark (cinchona officinalis). — An ounce of this was infuſed for 40 hours 
in 24 ounces of water, at 12% of Reaumur. The mixture became mouldy, The 
water had become yellow, bitter, ſaline, and ſomewhat aſtringent to the taſte. By 
evaporating it to 3 ounces, it formed, in cooling, a depoſite, which weighed 5 grains. 
The bark had loſt 30 grains. The reſidue was boiled repeatedly in water till it 
no longer gave any colour or taſte to this fluid. When united and evaporated 
ſlowly to 6 ounces, theſe decoctions afforded, by cooling, a reddiſh precipitate, 
weighing 28 grains. By carrying on the evaporation to 2 ounces, a ſimilar red 
powder was precipitated. This liquor afforded 2 gros 16 grains of an extractive 
ſubſtance. This maſs boiled with 3 ounces of alcohol, imparted to it a reddiſh 
colour ; by cooling, 20 6 of potaſh were depoſited on the ſides of the 
veſſel. 

Slowly evaporated, the 8 mixture exhibited red layers, which, when 


dry, weighed 6 grains, of which one and a half was magneſia. The muriatic acid 


had been carried off along with the alcohol. The other 4 grains ſeemed to be of 
the ſame nature with that depoſited from the decoction. The maſs remaining was 
mucilaginous. It diſſolved in 2 ounces of water, and afforded 4 grains more of the 
precipitate. Carbonat of potaſh precipitated from it four and a half grains of car- 
bonat of lime, mixed with a half grain of alumine. By boiling; another grain of 
magneſia and 6 grains of muriat of potaſh were obtained. 

To the united decoctions of an ounce of bark, lime water was added, ſo hag as 
any precipitate was formed. This precipitate was of a red colour, and weighed 6 
grains. The maſs was diſſolved in 3 ounces of water, and, in filtering, left 10 
grains of a pulverulent reſidue on the filter. The ſolution did not now produce 
any black precipitate in mixing it with the ſolution of ſulphat of iron. Carbonat 
of potaii was added to the ſolution, and a white earth was precipitated, weighing 
6 grains. Vith ſulphuric acid, this carth afforded 6 grains of ſulphat of lime and 
alumine. By boiling the reſidue with 3 ounces of alcohol, 20 grains of nitrat of 
potaſh were obtained by cooling, and 6 grains of muriat of potaſh by evaporation, 
ln this proceſs the lime takes the aſtringent principle from the decoction of bark, 
and decompoſes the muriat of magneſia. Boiling water, therefore, extracts from 
an ounce of bark 

Nitrat of potaſh, - — 20 grains. 


Muriat of lime, - 6 
Magneſia, « = 4 | 
Alumine, - 1 I-half. 
Mucilage, | "4 a+ at 60 
Reddiſh powder, 47 40 : 
— 
131 I-half grains, 
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Cold water diſſolves little of the reddiſh powder. It was on this principle that 
the property of producing black e . with the ſulphat of iron ſeemed to 


. - depend. a 


The extract, 3 gros 4 grains from an ounce of buck” burned in a FOR a was 
reduced to a charcoah weighing 66 grains. Evaporating from it 4 ounces of wa- 
ter, 16 grains of a ſaline ſubſtance, giving a green tinge to blue colours, were ob- 
tained. - By treating it ſucceſſively with diluted ſulphuric acid, alcohol, and mu- 
riatic acid, it appeared that the extract from an ounce of bark contained carbonat 
of potaſh, 3 grains; muriat of potaſh, 6 grains; carbonat of lime, 3 grains; mag- 
neſia, 2 1-half; alumine, 4 1-balf; = 19 . G. C. Berthollet. Au. de Chem. 
Tom. XVI. p. 172. 

Senna. — Bouillon Lagrange obtilied an extraQive matter from the evaporation 
of the decoction and infuſion of ſenna. Oxygenated muriatic acid produced the 
ſame effect on this extracti ve matter as on the infuſign or decoction. This 
extract, in cloſe veſſels, gave much hydrogen gas and carbonic acid, with a liquid 
and an oily product. The liquid contained ammoniac and pyromucous acid, for 
it reddened blue vegetable coſours, and exhaled ammoniac by the addition of 
lime, . 

Alcohol diſſolves about one third of this extract. Water produces no change 
on the ſolution. Evaporated to dryneſs, a dry, friable, bitter maſs is obtained, 
which attracts moiſture from the atmoſphere. Mineral acids diſſolve it. Alkalis 
produced a yellow precipitate in the ſolution in alcohol, which ſeems to reſemble 
much that obtained by the addition of oxygen. 

" Diſtilled water diſſolves the part not diſſolved by alcohol. Alcohol, lime water, 
and alkalis, produce no precipitate in the aqueous folution. By evaporation, it 
- affords a bitter brown matter, ſoluble in water, but not in alcohol, This forms 
an adipo-cire by the addition of oxygen. 

The aqueous ſolution precipitates barytes ; not fo the alcsholic ſolution. 

A yellowiſh brown precipitate is formed by expoſing an infuſion of ſenna for 
ſome time to the air, upon which water ſcems to have little action. It appears to 
take from it a little colouring matter and lime. 

Alcohol diſſol ves a portion. If this ſolution be evaporated, we e obtain a | blackiſh 
- ſcaly bitter maſs, which has all the properties of a reſin. SubjeRed to diſtillation, 
a liquid acid, concrete oil and carbonic acid are obtained. The liquid acid contain- 
ed ammoniac. Theſe reſults are the ſame as from the ſubſtance obtained by means 
of oxygenated muriatic acid. 

By combuſtion, the dry extract affords potaſh, ſulphat of potaſh, carbonat of 
lime, magneſia, and ſilex. : 

With nitric acid ſenna leaves afforded ths oxalic acid. 

© - By diſtillation, ſenna affords a coloured acid liquor, carbonic SPOT brown 
eoncrete oil, and hydrogen gas, with a carbonaceous reſidue. Muriatic acid occa- 
fioned an efferveſcence with this reſidue, diſengaged ſulphurated hydrogen, and 
produced the muriat of lime. 

It appears from this analyſis that the part diſſolved by alcohol is not a reſin, but 
a ſubſtance containing the principles of reſin, and requiring only oxygen to form 
one. An. de Chem. Tom. XXIV. p. 14. 

Caſſia fiſtularis.— Vauquelin has given an intereſting analyſis of this ſubſtance in 
the 6th volume of the Annalles de Chemie. | 

An extract of 6 ounces 7 gros were obtained from a pound of that ſubſtance, 
by treating it with 6 pounds of warm water, and by ſeparating the inſoluble parts 
with the filter, | | 5 


* 
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During the evaporation of the liquor, an elaſtic brown pellicle was EY 
formed and removed. It weighed when dry 73 grains. 

When reduced to I-4th of its original volume, two ſubſtances ſeparated by col: 
ing, one ſoft and Qlightly ſolid, weighing when dry 4 gros; the other liquid. 

A new evaporation did not occaſion any fimilar ſcparation. Alcohol ſeparated a 
very black matter, weighing two gros. By evaporation, the alcoholic ſolution af- 
ſorded two ounces of a yellowiſh tranſpareut matter, which had at firſt an agrees 
able, but, after ſome time, a nauſeous taſte. By treating the reſidue of the extrac- 
tive matter with oxygenated muriatic acid, 47 grains of a yellow precipitate were 
obtained. By faturating the muriatic acid ariſing from the decompoſition of the 
oxygenated acid, the liquot gave a ſlightly coloured ſubſtance, which had a very 
agreeable taſte, 

When the oxygenated muriatic add was added in too large a proportion, it act- 
ed on the ſaccharine principle, and gave riſe to new properties. This action was 
prevented by adding a little ammeniac. The quantity of ſaccharine matter ob- 
tained was equal to 2 ounces 3 gros. 


Examination by reagents.—The ſeeds ſwelled in boiling water, broke their co- 


verings, and aſſumed a mucilaginous form, The plantule had undergone none of 
theſe changes. 

The parenchymatous matter was of a black colour, without ſmell or taſte. Alco- 
hol had no action. The nitric acid forms oxalic acid with it, diſengaging at the 
ſame time azot. Oxygenated muriatic acid bleaches it. 

The browniſh pellicle was inſoluble in water, but ſoluble in ſpirit of wine. The 


ſolution was decompoſed by water. Nitric acid diſengages from it a ſmall quan- 


tity of azot, and the reſidue is almoſt pure oxalic acid. Cauſtic alkalis unite to 
it with heat, It is analogous to the gluten of corn. 

The /oft and ſlightly ſolid matter diſſolved only in ſmall quantities in cold, but 
readily in warm water. This combination congealed by cooling; taſte bitteriſh ; 
united eaſily to alkalis; nitric acid formed with it oxalic acid, with the — 
ment of azot. Oxygenated muriatic acid deſtroyed its bitter taſte, which was ow- 
ing to the action it had on the colouring matter. This ſubſtance is chiefly gelatin. 

The matter evaporated by the alcohol had a bitter taſte, and deep brown colour. 
It at firſt attracted humidity from the air, but afterwards became dry and brit« 
tle. It united with water, and exhibited all the characters of a mucilage. Nitric 


acid changed it into the oxalic, and oxygenated muriatic acid into the citric acid. 


It became mouldy, and was decompoſed in the air. 
The matter ſeparated by oxygenated muriatic acid from the alcobelic ſolution had 
different colours, according to the quantity of acid employed; with a ſmall 


quantity of acid it became reddiſh, with a leſs yellow or brown; This was the 
pure extractive matter, when uncombined with the oxygenated muriatic acid. 


Lime water, by uniting with it, ſeparates it from the other principles of the caflia. 
Ic is in this way that the lime acts in purifying ſugar, and by ſaturating the 
malic acid which exiſts in molaſſes, This matter acquires new properties by 


combining it with oxygenated muriatic acid, 1. It is rendered inſoluble in w- 


ter. 2. It unites more eaſily with fixe 
like a reſin. 4. Alkalis combine wich 
though it was formerly yellow. 


volatile oils. 3. Alcohol diſſolves it 


The matter ſeparated by adding the oxyd of filver, had only a flight citron colour, 
and a faccharine agreeable taſte. It diſſolved in water and in alcohol; nitric acid 
changed into oxalic acid; oxygenated muriatic acid into one reſembling the ei- 
tric, This ſubſtance was almoſt pure ſugar, 


Dy 


dily, and give to it a deep red colour, - 
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By heat.— The parenchyma ſtrongly heated, gave out much hydrogen gas and 
carbonic acid; then a liquid ſlightly acid, which exhaled a great quantity of am- 
moniac by lime. This was pyromucit of ammoniac with exceſs of acid. A ſmall 
portion of oil alſo was obtained. The carbonaceous reſidue was not alkaline. _ 

The ſubſtance analogous to gluten gave much carbonated hydrogen gas and carbs. 
nic acid. Its phlegm gave a green tinge to blue vegetable colours. Lime ſhowed 
the preſence of an alkaline carbonat. Its oil was copious, and its carbon a little al- 
kaline. The odour in diſtillation ſimilar to that of animal matters, 

From the gelatinous ſubſtance, beſides the elaſtic luids common to all vegetables, 
much pyromucous acid was obtained, very little oil, and almoſt no ammoniac. 

From the mucilage, no ammoniac, very little oil, and a "we quantity of py- 


romucous acid. 


From the extrafive matter ſeparated by the oxygenated muriatic acid, much thick oil 
and muriatic acid, of a ſingular odour, with very littlè carbon, were obtained. 


From the ſaccharine ſubſtance, by oxyd of ſilver, nearly the ſame products as 
from the mucilage, but a greater quantity of oil. A pound of the pulp of caſſia 


appears to be compoſed of 
Gros, Grains. 


1 


4 
Parenchyma, - 
Gluten, - 
Gelatin, - - 
Gum, - - 
Extract, — 
Sugar, — - 
Valves, . — 
Seeds, - o 
Partitions, ” 
Water, — 


5 2 o 
0 „0 


By combuſtion.— 100 grains of farenchyma afforded 6 grains of aſhes, contain- 
ing 3-4ths of a grain of carbonat of potaſh, 1-half of a grain of ſulphat of pot- 
aſh, 3-4ths of muriat of potaſh, 2 grains of carbonat of lime, I grain of alumine, 
I-half grain of oxyd of iron, and 1-half grain of filex. 

400 grains of gelatinous ſubſtance gave only 8 grains of aſhes, containing 2-1 half 
grains of carbonat of potaſh, 3 —_ of calcareous carbonat, 1 x-half of alumine, 
and 3-4ths of oxyd of iron. 

600 grains of the partitions, or ſepta, afforded 16 grains of a reſidue, containing 
9 1-half of carbonat of lime, 5 grains of ſulphat of lime, 1 grain of alumine, 1-half 
grain of iron, and 1-4th of filex. There was no alkali nor alkaline ſalt in this 
ſubſtance. 

$ ounces of caffia wood gave 1 gros of aſhes, containing 20 grains of carbonat of 
potaſh, 5 1-4th grains of muriat of potaſh, 3 grains of ſulphat of lime, 7 grains of 
ſulphat of potaſh, 32 grains of carbonat of lime, 2 grains of oxyd of iron, 2 grains 
of alumine, and 4-4ths grains of ſilex. 

The ſame ſubſtances were formed, but in different proportions, in the aſhes of 
the ſugar, gum and extract. The quantity of aſhes from theſe ſubſtances varied 
according to the degree of heat, and the time taken up in burning them, When 
the aſhes were kept red hot, ſor inſtance, for ſome hours, they contained no alkali 
though another portion of the ſame ſubſtance afforded a large quantity in a lower 


degree of heat, 
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The alumine, filex, and a portion of iron, came from the crucibles in which theſe 
ſubſtances were burned. 

The proportion of theſe parts varied in different ſpecimens of caſſia. In ſome 
ſpecies, Vauquelin found traces of tartaric and acetous acids. In ſome copper, 
from the veſſels in which they had been prepared. 

Temarinds,—Vauquelin's analyſis of the fruit of the tamarinds, exhibits alſo a 
very good example of the method of obtaining ſome of the acid dn which 
naturally exiſt in vegetables. 

Experiment 7. Four ounces of the pulp of tamarinds were macerated'for ſeveral 
hours in $ ounces of cold diſtilled water, the liquor was then paſſed through a 
linen cloth, and about one half of it evaporated. During cooling, it depoſited 
ſome white ſlightly acid cryſtals, which were but lightly ſoluble in water, and 
entirely inſoluble in en. After being dried, theſe cryſtals weighed 12 

ns. 
ies = II. A few "So of a ſolution of potaſh were added to the liquor, 
evaporated to about 1-4th of its volume, 45 grains of a ſaline matter were ſepa- 
rated ſimilar to that obtained by evaporation and cooling. It proved on examina- 
tion, to be the acidilous tartarit of potaſh, or cream of tartar. 

Experiment III. Carbonat of lime, or chalk in powder, was now boiled with 
the liquor which was ſtill acid. An efferveſcence took place, and a conſiderable 
depoſite was formed. This precipitate was boiled for ſome minutes in about - th 
of its weight of ſulphuric acid diluted with 6 parts of water. The liquor was 
filtered and ſubjected to evaporation, In proportion as the evaporation went on, 
ſome particles of ſulphat of lime were ſeparated which had been held in ſolution 
by the acid diſengaged from the lime by the ſulphuric acid. The liquor reduced 
to a ſmall volume, was converted into a maſs of white irregular cryſtals, which 
diſſolved readily in water. A precipitate was formed in this ſolution by lime 
water, but none by oxalic acid, muriat of barytes, or potaſh, From theſe pro- 
perties, it became obvious that it was the citric acid which exiſted in the tama- 
rinds, and which had been ſeparated by the chalk. lt weighed 3 gros. 

Experiment IV, As papers tinged with blue vegetable colours did not diſcover 
any mark of acidity in the liquor in which the chalk had formed a precipitate, it 
was evaporated, During this operation, a ſubſtance was ſeparated which had a 
ſaline appearance without taſte, and of the ſame nature with the depoſite from 
which the ſulphuric had diſengaged the citric acid. Potaſh forming a precipitate 
in this liquor, it was imagined that it contained a falt with a baſe of lime. In or- 
der, therefore, to diſcover the nature of the acid, a ſolution of acetit of lead 
was added, which produced a depoſite weighing 27 grains. By treating this de- 
. poſite with ſulphuric acid, about 16 grains of malic acid were obtained. 

Experiment V. By adding alcohol td this liquor, thickened to the conſiſtence of 
a ſyrup, a conſiderable quantity of a greyiſh, viſcid, and tenacious matter was ſe- 
parated, which exhibited all the characters of a mucilage, and weighed, when 
dry, 1 gros and a half, 

Experiment V1. Some drops of oxalic acid were added to the lquor to precipi+ 
tate the lime which had been diſengaged from the malic by the acetous acid. 
When filtered, the liquor had an orange red colour, a very marked ſaccharine 
taſte, but which left in the mouth a nauſeous and bitter taſte. It was evaporated 
to dryneſs, during which, it emitted the ſmell of vinegar, The reſidue lightly 
dried, weighed 4 gros, and exhibited all the properties of ſugar. 

Simple maceration by water takes, therefore, frum the pulps of the tamarind ; 
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þ mucilage f 2. ſugar ; 3. pure tartarous cia: 4. acidulous tartarit 6 


5. citric acid; and, 6. malic acid. 


Decoction. Four ounces of the tamarinds which had been macerated in the cold 
water, were boiled in 8 ounces of water for a quarter of an hour, and the liquor was 
then ſtrained and left to cool. Several hours after it-was converted into a brown 
trembling maſs which ſeparated into two parts} one of which a liquid, occupied 
the lower part, the other, which was ſoft, ſemitranſparent, and of a gelatinous 
appearance, floated on the former. 

Ihe gelatinous matter diffslved only in very ſmall quantity in cold water, but 
it diſſolved entirely in boiling water, and the ſolution aſſumed again the gelatinous 


appearance on being expoſed to cold. By boiling, however, for a long time, it 


loſt this property and ſeemed to approach to the nature of ordinary mucilage, 
When dry, it weighed 2 gros. 

The liquor from which the gelatinous matter had been ſeparated, depoſited 63 
grains of acidulous tartagit of potaſh, by reducing it to about”1-4th of its volume. 
Evaporated ſtill farther, and mixed with alcohol, it depoſited 10 grains of a mu- 
cilaginous ſubſtance. 

The reſidue of the 4 ounces of tamarinds ſucceſſively ſubjected to the action of 
cold and warm water, ceaſed at length to colour the water in which it was hoil- 
ed, and weighed now, when dry, only an ounce and a half. From the united re- 
ſults of theſe experiments, Vauquelin concludes, that a pound of the pulp of 


tamarinds conſiſts of 
Ounces. Gros, Grains. 
I, Acidulous tartarit a potaſh, © 4 12 
2. Gum, - - 0 6 — 
3. Sugar, - - 2 0 — 
4+ Gelatin, . - 1 O — 
5. Citric acid,. - * 4 — 
6. Diſengaged tartarous acid, 0 2 — 
7. Malic, 8 o © 43 
8. Feculent matter, - 5 0 — 
9. And laſtly water, n 6 52 
In all. 16 o 0 


Ann. de Chew. Tom. V. p. 92. 
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CHAPTER IV. 


or THE ESSENTIAL SALTS OF VEGETABLES IN GENERAL, AND | 
or THOSE WHICH, ARE ANALOGOUS TO N SALTS IN PAR- 
' TICULAR. 4 


Fae ſaline ſubſtances, held in ſolution in the juices of plants 
or the water wherein they are infuſed, are called eſential ſalts 
of plants. They are obtained by cooling. thoſe fluids, which 
are firſt eyaporated to the confiſtence of ſprup. As theſe ſalts 
are impregnated with extractive and fat matter, it is neceſſary 
to purify them with lime and whites of eggs. If theſe ſalts 
be of an acid nature, lime muſt not be uſed, becauſe it would 
neutralize them, but pure white clay in powder. After the 
firſt extraction, they are ſtill very impure. Solution in diſtil- 
led water, and cryſtallization, my be repeated till __ be- 
come pure and white. 

This proceſs cannot take place, except with regard to ſuch 
eryſtallizable eſſential ſalts as exiſt, ready formed, in vege- 
tables. But vegetable ſalts have been diſcovered which are 
not cryſtallizable ; ſome of which cannot be extracted hut by 
more complicated proceſſes, becauſe of their mixture or com- 
bination with other principles. In order to know all the ſalts 
which vegetables contain or afford, we think it proper to di- 
ſtinguiſh them into fix genera. 

The firſt contains vegetable ſalts analogous to thoſe of the 
mineral kingdom. 

The ſecond contains the pure acids of plants. 

In the third, we ſhall place ſuch acid ſalts as are combined 
with a certain quantity of potaſh, and we ſhall n er 
chem by the name of acidules. | 

The fourth genus will include thoſe which are formed by 
action of the nitric acid upon certain vegetable matters. 

The fifth will be, compoſed of thoſe which owe their form- 
ation to heat. | 

And laſtly, the ſixth genus will be e to ſuch 
acids as are developed by a particular fermentation, 
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Firft Genus of Vegetable Salts. Salts analogous to theſe of the Mis 
3 nerg/ King dam. | 

The fiſt genus of the eſſential ſalts of . compre- 

hends the neutral ſalts analogous to thoſe of the mineral king. 

dom, which are extracted from their juices. The principal 

ſpecies are, 1. Fixed alkalis combined with carbonic acid, 

which are obtained from almoſt all plants, by macerating them 


,with acids, as Margraaff and Rouelle the younger have ſhown. 
Potaſh is the maſt common, but ſoda exiſts in marine plants. 


2. Sulphat of potaſh, in millefoil, in aſtringent and aromatic 
plants, in ſpurge flax, and in the mark of olives. 3. Sulphat 


of ſoda, from tamariſk and rotten wood. 4. Nitre, from bo- 


rage, turnſole, tobacco, &c. 5. The muriat of potafh : and 


marine ſalt, or muriat of ſoda, in marine plants. 6. Sulphat 
of lime, diſcovered by Model in rhubarb. The exiſtence of 


this laſt ſalt is doubtful ; for Scheele ſuſpects that Model miſ- 


* took the calcareous oxalat, or combination ef the ſaccharine 
acid with lime, for ſulphat of lime, 


Many other falts will doubtleſs be found, - reſembling thoſe 
of minerals, when a greater number of plants ſhall be accu- 
rately analyzed. It has likewiſe been thought that ammoni- 
acal carbonat exiits ready formed in cruciferous plants; be- 
cauſe theſe plants, by diſtillation, afford, on the firſt applica- 
tion of heat, a phlegm which holds a ſmall quantity of that 


ſalt in ſolution. On this account the ancients called them ani- 


mal plants ; but Rouelle the younger has ſhown, that this ſalt 
does not exiſt ready formed in plants, but is produced by the 
reaction of the principles, which is promoted by heat. Baume 
pretended that the volatile principle of cruciferous plants is 
nothing hut ſulphur. The ammoniac obtained from theſe 
plants, ariſes from the hydrogen of the oil united to the azot 
contained 1n the vegetable, as Berthollet has ſhown. 

Various opinions have been held, reſpecting the mineral 
ſalts found in plants. Some have thought, that theſe ſalts 
were conducted from the earth by water, and paſſed into the 
vegetables without alteration, Others have ſuppoſed, that the 
ſaline ſubſtances were formed by the proceſs of vegetation. 
It is certain, that two very different plants growing in the 
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ſame ſoil, as, for example, borage and millefoil, afford each 
the ſalt peculiar to itſelf ; that is to ſay, the borage affords ni- 
:re, and the millefoil ſulphat of potaſh. A fingle experiment, 
which has been much talked of, but never accurately made, 


afford a certain ſalt, for example, nitre, to grow in a quantity 
of earth, previouſly lixiviated, and to water them with water 
containing muriat of ſoda or ſome other ſalt, If the plants in 
theſe circumſtances afford nitre, and not muriat of ſoda, it 
might be concluded that the ſalt does not paſs as ſuch into the 


organs of the plants, and that the proper ſalt is formed by the 
proceſs of vegetation. Whatever might be the reſult: of this 


experiment, it will be ſhown, that ſeveral ſalts which we have 
examined in the mineral kingdom, ſuch. as the potaſh, the car- 


bonic acid, and perhaps ſeveral n are nnn form- 


ed in N 


, 1 ada CHAPTER v. 


or THE SECOND GENUS OP ESSENTIAL SALTS, OR THE PURE 
ACIDS OF VEGETABLES. 


Wr arrange, in the ſecond genus of vegetable eſſential ſalts, 
thoſe acids which are ready formed, and are extracted in a 
Rate of purity, by very fimple proceſſes, There are four 
acids of this kind, namely, the citric acid, the gallic acid, the 
malic acid, and the benzoic acid. 


7 1. Of the Citric Acid, 


We call by the name of the citric acid, that pure acid 


which Scheele obtained from the juice of lemons. * | 
The chemiſts formerly, without attending to the peculiar 
characters preſented by this acid juice, compared it to that of 
tartar ; and, at that time, all the vegetable acids appeared to 
be of the ſame nature. Attempts had been made to concen- 
trate and purify the acid juice of lemons and of oranges, in 
order to preſerve them during long voyages. The juice of 
the former of theſe fruits has a taſte” ſo ſtrongly acid, and it 
alters moſt blue colours ſo efficaciouſly, that its nature cannot 


would decide the queſtion ;. namely, to cauſe ſuch plants as 
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be doubted. Morveau has found, that the ſpecific . 

| | this juice is to diſtilled) water a 2,60 ta 1. 0 
8 When this expreſſed juice is kept, it becomes tatbid, al. 

ſumes a diſagreeable taſte, and becomes covered with mouldi- 
| neſs ; this,alteration depends on à very abundant. mucilage it 

b contains, which the chemiſts. have endeavoured to deprive it 

br of. Before other methods were contrived, it was preſerved in 

glaſs bottles, beneath à thin covering of oil. Some perſons 
have propoſed to put ſand in the veſſels, others added a mine- 
ral acid: theſe two laſt proceſſes manifeſtly altered its nature; 
the firſt method was preferable to them, though, even in that 
| © fituation, the juice, at the end of ſome days, contracted a 
ſharp, oily, and diſagreeable taſte. Mr. Georgius has publiſh- 
| ed, in the Acts of the Academy of Stockholm in 1774, a pro- 
| ceſs to concentrate the juice of lemons, and render it-unalter- 
able. He dire&s that the lemon-juice ſhould be kept for ſome 
time in a cellar in bottles laid down, in order to ſeparate part 
of the mucilage, and afterwards to expoſe it to a cold of three 
or four degrees below o on the thermometer of Reaumur : 
the aqueous part freezes, and takes with it, as it appears, a 

1 portion of the mucilaginous matter. Care muſt be taken to 

| ſeparate the ice from the liquid, in proportion as it is formed: 
and the congelation muſt be continued until the ice which is 

formed becomes acid, Mr. Georgius has found, that when 
the juice is reduced to one-eighth of its volume, it is eight 
times ſtronger thag before. A quantity of juice of lemon, 

l which ſaturated thirty-fix grains of potaſh in the ounce, ſatu- 

rated the ſame quantity of alkali, excepting one dram, after 

having been concentrated by froſt, This acid, thus concen- 
trated, may be employed in all domeſtic uſes, or a dry lemon- 

4 ade may be made with it, by mixing it with fix parts of re- 

fined ſugar in powder. 

Lemon: juice recently expreſſed, and expoſed for ſome hours 
to the air, at the temperature of above 15 degrees of Reau- 
mur, depoſites a white, ſemi-tranſparent, mucilaginous matter, 
of a gelatinous conſiſtence: when this juice is decanted and 
filtered, it is much leſs alterable than before. The dried, mu- 
cilaginous ſubſtance does not diflolve in boiling water; when 
treated with the acid of nitre, it affords azotic gas, and be- 
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comes converted into oxalie acid: it is not a gummy muci- 
lage, but has an analogy with tke nt en of Which 


we ſhall ſpeak at the article flour. 


Dubuiſſon has preſerved lemon- juice by an oppolit proceſs . 


to that of Mr. Georgius. By evaporating this juice in a gen- 
tle heat long continued, the mucilage thickens, and is ſepa- 
rated in the form of a cruſt or ſcum, and glutinous flocks; 
the liquid acid is concentrated, and may be preſerved a long 
time without alteration in bottles well cloſed. Dubuiſſon has 
obſerved, that the contact of the air which remains between 


the cork and the ſurface of this acid liquor concentrated by 


evaporation, is ſufficient to ſeparate, in the courſe of ſome 


weeks, flocks of a white ſubſtance, which he ſuppoſes to be 
glutinous, and which are collected together at the ſurface, 


where they form a coherent elaſtic body. The acid is not ſen- 


ably altered during this ſeparation. 

Such are the various proceſſes which have been propoſed 
and uſed before the time of Scheele, to purify and preſerve 
lemon- juice. Although they prove that chemiſts had employ- 
ed themſelves upon this acid, yet it was not made, except far 
the uſes of pharmacy; and the perſuaſion that its nature was 


analogous to that of the acid of tartar was ſuch, that it had 


never been called in queſtion. Stahl had aſſerted that lemon» 
juice, ſaturated with crabs eyes or chalk, aſſumed the nature 
of vinegar. Several chemiſts had attempted to combine it 
with alkalis, and had not been able to obtain permanent - cryſ- 
tals from theſe combinations, doubtleſs on account of the mu- 
cilage with which it is ſo abundantly mixed. Morveau aſſures 
us, nevertheleſs, that, after having ſaturated the carbonat of 
potaſh, or mild vegetable alkali, with lemon-juice, the ſolu- 
tion, expoſed to the air, and filtered ſeveral times, ' afforded 
him a cryſtallized ſalt in ſmall _ grams which were not 
deliqueſcent. 

Scheele has given, in Crell's Chemical Journal for that 
proceſs for obtaining the acid of lemon in a ſtate of greater pu- 
rity, ſeparated from the mucilage and extractive matter, which 
alter this fruit in the expreſſed juice, and under a conerete 
form : alcohol, which he at firſt uſed to ſeparate the mucilage 
by coagulation, did not ſucceed ; for after having filtered the 


— 
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thickened fluid, evaporation did not afford cryſtals. He avail. 
ed himſelf of the proceſs he had diſcovered ſeveral years be- 
fore, to purify the tartareous acid, and he ſucceeded in ob- 
taining the pure citric acid in a concrete ſtate, 'The following 
is the proceſs : Boiling lemon-juice was ſaturated with powder. 
ed chalk; the acid formed with the chalk a ſalt of difficult ſo- 
lubility, and the ſupernatant water retained in ſolution the 
mucilaginous and extractive ſubſtances ; the precipitate was 
waſhed with warm water until the fluid came off colourleſs : 
it is nearly as ſoluble in water as the ſulphat of lime; it was 
afterwards treated with the quantity of ſulphuric acid neceſ- 
ſary for the ſaturation of the doſe of chalk employed, and di- 
luted with ten parts of water: this mixture was boiled for ſe- 
veral minutes. After cooling, it was filtered ; the ſulphat of 
lime remained on the filtre, and the evaporated liquid afforded 
a concrete and cryſtallized acid. In this operation, it is bet- 
ter, according to the remark of Scheele, that there ſhould be 


an exceſs of ſulphuric acid, than to leave a ſmall quantity of 


lime, which prevents the citric acid from cryſtallizing : the 
exceſs of ſulphuric acid remains in the mother water *. 

The citric acid thus prepared is very pure and concentrated; 
its taſte is ſtrongly acid, and it reddens all the blue vegetable 
colours which are capable of that change. Fire decompoſes 
and converts it into an acidulous phlegm, gaſeous carbonic 
acid, and carbonated hydrogenous gas ; a ſmall portion of char- 
coal remains in the retort : its cryſtals are not altered in the 
air®; it is very ſoluble in water, and its ſolution is decompoſed 
by a true putrefaction, which is very flow. United with earths 
and alkalis, it forms the citrats of alumine, of barytes, of 
magneſia, of lime, of potaſh, of ſoda, and of ammoniac, whoſe 


properties have not yet been well aſcertained, but which are 
| known to be different from all other neutral ſalts . The nitric 


acid does not convert it into oxalic acid, as it does ſeveral o- 
ther vegetable acids 4; it ſeems to be one of the moſt powerful 
of theſe acids; it acts on ſeveral metallic ſubſtances by the 
aſſiſtance of water, and notably on zink, iron, copper, &c. 
Its affinities, pointed out by. Bergman, are in the following 
order: Lime, barytes, magneſia, potaſh, ſoda, ammoniac. Breſ- 
ſey of Dijon has determined its attractions ſomewhat different- 
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ly: according to him, barytes holds the firſt rank, lime the ſe- 


It follows, from the reſearches of theſe two obſervers, that the 
three alkaline earths are preferred to alkalis by this acid. 


water and ſugar it forms a very agreeable drink, known under 
the name of /emonade. It is employed in medicine as refreſh. 
ing, cooling, antiſeptic, antiſcorbutic, diuretic';z more parti- 
cularly it corrects acrid bile. It is ſometimes uſed as a flight 
eſcharotic in ſcorbutic ulcers, dartrous eruptions, and ſpots on 


or Dubuiſſon, it may be uſed in ſea voyages, and will be a 
great reſource in remote expeditions of this kind. 


j 2. Of the Gallic Acid. 


inſet, This acid exiſts in general in greater or leſs quan- 
tities, in all auſtere vegetable, or aſtringent ſubſtances : ſuch 


phar, &c. 


they diſtinguiſhed by the name of aftringent principle, with 
no other property than that of precipitating the ſolutions of 
iron in acids of a black colour, or of forming ink, which, 
indeed, is an excluſive and very characteriſtie property. Mac- 
quer, Monnet, Lewis, Cartheuſer, and Gioanetti, made expe- 
rimental inquiries into the mode of action of this principle 
upon iron. Monnet had more particularly remarked, that the 
nut-gall and aſtringent vegetable juices acted immediately on 
iron, and gave it a black colour. Gioanetti had obſerved, that 
the precipitate, or atramentary fecula, was not attracted by 
the magnet, and that the iron Was not in the metallic ſtate, as 
had been ſuppoſed before his time. Theſe obſervations ought 


nut-gall was an acid, or at leaſt that it ated as an acid in che- 


cond, and magneſia the third; the alkalis come afterwards. 


The uſes of the citric acid are ſufficiently numerous. With 


the ſkin. When concentrated by the proceſs of Mr. Georgius, 


We give the name of gallic acid to that extracted from 
the nut-gall, which grows on the oak by the puncture of an 


are the woods of the oak, the aſh, the willow, the barks of 
the ſame trees, the quinquina, fimarouba, pomegranate, ſumach, 
tormentilla ; the nuts of cypreſs ; the huſks of nuts; the ſtem 
and leaves of the marſh iris, the ſtrawberry. plant, the nenu- 


Chemiſts were formerly acquainted in this ſubſtance, which | 


to have led to the notion that the aſtringent principle of the 
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mical operations. The academicians of Dijon are, however, 
the firſt who, after the above mentioned authors, began to per- 
ceive in their experiments that the aſtringent principle was an 


acid. Theſe learned men Have ſhown, 1. That the product of 


the nut-gall by diſtillation blackened the ſolution of ſulphat of 
iron. 2. That one ounce of this excreſcence affords a tincture 
to cold water, from which 33 drams of extract are obtained by 
evaporation. 3. That this infuſion reddens turnſole and blue 


paper. 4. That the ſame principle is ſoluble in oils, in alco- 


| Hol, and in ether. 5. That the acids diſſolve it without alter - 


ing it, and without depriving it of the property of precipitat- 


ing iron of a black colour. 6. That this ſolution in water pre- 
cipitates alkaline ſulphures. 7. That it completely decompoſes. 


all metallic ſalutions, and colours their oxyds at the ſame time 
that it combines with them. 8. Laſtly, that it diſſolves iron 
in the direct way, and redaces Hlver and gold, after baving ſe- 


parated them from their ſolvents. Such are the important 


facts announced by the academicians of Dijon, ſeveral of which 
were, indeed, before perceived by ſome chem iſts, but were not 


conſidered by any of them as indications of the acidity of this 


principle, excepting by theſe philoſophers *. | 
Since their time, Scheele has not only ſhown that all auſtere 
and aſtringent plants exhibit figns of acidity, but he has Iike- 


wiſe diſcovered and deſcribed a proceſs to obtain this vegetable, 


pure and cryſtallized. 
Six pounds of diſtilled water are poured upon one pound of 


nut-galls in powder; this is left to macerate during fifteen days, 


at the temperature of between 16 and 20 degrees of Reaumur ; 


it is then filtrated, and the fluid is left in a tureen of ſtone 


ware, or a large glaſs capſule. It is ſuffered to evaporate 
ſlowly by expoſure to the air. A mouldineſs and thick pelli- 
cle is formed, which appears as if glutinous; very abundant 
mucilaginous flocks fall down; the ſolution then no longer poſ- 
ſeſſes a very aſtringent taſte, but is very ſenſibly acid; and af- 
ter two or three months expoſure to the air, a brown. cruſt is 
obſerved adhering to the ſides of the veſſels, and covered with 
granulated, brilliant, yellowiſh, grey cryttals; the fame cry- 


ſtals Hkewiſe exiſt in large quaurities beneath the thick pellicle 


which covers the liquor: the fluid is then decanted, and alco- 
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hol is poured on the depoſite of pellicle and of cryſtalline cruſt, 
and heated. This ſolvent takes up the whole of the cryſtallize 


ed ſalt, but does not touch the mucilage: By evaporation of 
this ſpirituous ſolution, the pure gallic acid is obtained in ſmall 
granulated cryſtals, of a brilliant appearance, and lien yel- 
lowiſh grey colour b. 

The gallic acid, thus purified, has a ſour * lightly aftrins 
gent taſte; it precipitates the ſulphat, and all other falts of 
iron, in a very beautiful and bright black © ; it ſtrongly reddens 
the tincture of turnſole; heated with the contact of air, it 
ſwells up and takes fire, emitting a ſomewhat agreeable ſmell, 
- and leaves a charcoal of difficult incineration, When diſtilled 
by a gentle heat, part riſes, diſſolved in the water of cryſtal. 
lization ; another part riſes in ſmall filky cryſtals, without de- 
compoſition ; a ſtrong fire ſeparates ſome drops of oil, carbonic 
acid gas, and carbonated hydrogen. The nut-gall, diſtilled in 
ſubſtance, affords a ſmall quantity of concrete ſalt, analagous 
to the ſublimed gallic acid. | 

The gallie acid requires 24 parts of cold water, but no more 
than three of boiling water to diſſolve it: repeated ſolutions 
and cryſtallizations do not render it ſenſibly whiter. Alcohol 
diſſolves it much more effectually; four parts of this liquid 
are ſufficient when cold, but when boiling it is 3 in an 
equal weight of that fluid. 

This acid diſengages the carbonic acid from earthy and al- 
kaline baſes, when its action is aſſiſted by heat. 

With barytes, magneſia, and lime, it forms ſalts, ſoluble in 
water, more eſpecially by the aſſiſtance of an exceſs of theſe 
baſes. Potaſh, ſoda, and ammoniac, unite very readily with 
it, and form gallats, whoſe properties are not yet known, 

The nitric, acid converts the gallic acid into the oxalic 

The gallic acid precipitates gold from its ſolvent in the form 
of a brown powder, and part of the metal appears at the ſur- 
lace in a brilliant and metallic pellicle. Silver is precipitated 
of a brown colour, and a film of this metal reduced, ſoon co- 
vers the ſurface of the liquor. Mercury is precipitated of an. 
orange yellow; copper of a brown colour; ixon of a beautiful 
bright black; and biſmuth of a yellow lemon colour. The ſo- 
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lutions of platina, zink, tin, e and manganele are not 
altered by this acid 4. N 

Such are the properties W Fa Scheele i in the gallic 
acid, prepared as has been deſcribed above : they are ſufficient 


to cauſe this ſalt to be conſidered as a peculiar acid, different 
from all others. Its intimate nature, and the proportion of 
its principles, have not yet been determined. Morveau has 
obtained from it a reſin, which he ſuppoſes to be the acidifiable 
baſe, whoſe union with oxygen forms this acid. F 
The uſes of the nut-gall for dying black are ſufficiently 
known. We ſhall only add, to what we have already ſaid at 
the article of Iron, that, by employing the purified gallic- acid 


for the preparation of ink, this fluid is very beautiful, very 


black, and may be kept a long time without alteration . 


$ 3. Of the Malic Acid. 


We give the name of ' malic acid to a peculiar vegetable * 
which Scheele extracted from the juice of ſeveral fruits, and 
which he found more particularly abundant in apples. 

To obtain this acid, the juice of ſour apples is expreſſed, and 
ſaturated with vegetable alkali: to this liquor a ſolution of 
acetit of lead, or ſugar of Saturn, is added; a double decom- 
poſition takes place, the acetous acid combines with the potaſh, 
and the malic acid with the oxyd of lead; the metallic ſalt, or - 
malat of lead, falls down: this precipitate is waſhed and treat- 
ed with the ſulphuric acid, diluted with water ; ſulphat of lead 
is formed, and the malic acid remains in the liquor. It is ne- 
ceſſary to add a ſufficient quantity of ſulphuric acid to decom- 
poſe the whole of the malat of lead, which is . by the 
freſh acid taſte of the liquor. 

This acid poſſeſſes the following properties: It cannot be ob- 
tained in the concrete form. With the three alkalis, it forms 
deliqueſcent neutral ſalts. With lime it forms a ſalt which 
affords ſmall irregular cryſtals, ſoluble in boiling water, in vi- 
negar, and in the malic acid itſelf. With clay it forms a ſalt 


of very difficult ſolubility. With magnefia, a deliqueſcent 
| ſalt. It diſſolves iron; and this ſolution is brown, and does 


not afford cryſtals, With zink, which it diſſolves well, it af- 
fords a falt in very fine cryſtals. The nitric acid changes it 
I 
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into the oxalic acid. It precipitates the nitrats of mereury, of 
lead, of filver, or of gold, in the metallic ſtate, The calcas 
reous malat decompoſes the ammoniacal citrat, and calcareous 
citrat is formed, which is inſoluble in boiling water and in the 
vegetable acids. The ſolution of calcareous malat in water is 
precipitated by alcohol. Laſtly, the malic acid is readily de- 
ſtroyed by fire, which changes it into the carbonie acid : this 
laſt partly ſaturates the bales of the malats, which are decom« 
poſed by heat. Theſe are the — which eſtabliſh the 
peculiar characters of this acid. 

Scheele found it almoſt pure, or mixed with a Tmall quan- 
tity of citric acid, in the juice of apples, barberries, elder- 
berries, ſloes, the fruit of the ſervice-tree, and damſons. He 
found it in combination with half its weight of citric acid in 
gooſeberries, cherries, ſtrawberries, raſpberries, and blackber- 
ries. And, laſtly, he obtained it from ſagar by the nitric acid; 
and Morveau remarks, that the malie acid appears before the 
oxalic acid. 

When ſour fruits contain, at the ſame time, the citric 24 
and the malie acid, the following is the proceſs which Scheele 
has followed to ſeparate them, and to obtain the latter in a ſtate 
of purity. The juice of gooſeberries, ſaturated with chalk, 
affords calcareous citrat, which falls down becauſe inſoluble ; 
the ſupernatant liquor holds in ſolution the calcareous malat, 
which is ſeparated by alcohol : but as it ſtill remains in com- 
bination with a portion of mucilage, Scheele had recourſe to 
another method to obtain it pure. He evaporated the juice of 
gooſeberries to the confiſtence of ſyrup, upon which he poured 
alcohol, which diſſolved the acid without touching the muci- 
lage, and he ſeparated the latter by the filtre; the liquor being 
filtrated, he evaporated the alcohol, and taturated the acids with 
chalk : the portion of citric acid was precipitated in the form. 
of calcareous nitrat, and the calcareous malat remained dif. 
ſolved. This new alcohol precipitated it from its ſol vent, and 
Scheele obtained the malic acid by diſſolving this ſalt in water, 
precipitating this ſolution by the acetit of lead, aud by decom- 
pofing the malat of lead by the ſulphuric acid. The mah 
acid was 1 in the e 1 ba 
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$ 4. Of the Benzaic Acid. 


It has been known, fince the time of Blaiſe de 8 
who wrote at the commencement of the laſt century, that ben- 
jamin affords, by diſtillation, an acid ſalt, cryſtallized in very 
fragrant needles, of an acrid taſte, which in pharmacy are 
diſtinguiſhed by the names of fowwers of benjamin. Chemiſts 
formerly ſuppoſed it to be a mineral acid modified ; but at pre- 
ſent, the particular and charaQeriſtic properties which have 


been diſtinguiſhed in it do not permit us to doubt but that it 


is a vegetable acid, different from all other acids. 

This acid exiſts in benjamin, balſam of Peru and of Tolu, 
ſtorax, liquid amber, and the vanilla, around which it cryſtal- 
lizes: Scheele likewiſe found it in ſugar of milk, and exttact 
of urine. It will be.ſeen, at the article Benzoin, that the ſim- 
ple proceſs formerly employed in obtaining it, conſiſted in ſub. 
limation by a gentleffire. Geoffroy diſcovered, in 1738, that 


it might be extracted by water, and that this ſubſtance was 


contained ready formed in the benzoin. I have extracted it, 
by the ſame proceſs, from balſam of Peru, ſtorax, and the 
huſks of vanilla ; but this method affords only a ſmall quan- 


tity, becauſe the reſin of benzoin, which does not mix with 


water, envelopes and defends a great part of the acid ſalt. 

In the year 1776, Scheele publiſhed, in the Memoirs of 
Stockholm, important obſervations upon the benzoic acid. 96 
parts of benzoin afforded, by ſublimation, between 9 and 10 
parts of this ſublimed ſalt, which is very far from the eſtima- 


tion of. Spielman, who affirmed that he obtained 4 of the 


weight of the benzoin made uſe of. It appears, that the che- 
miſt of Straſburg eſtimated it when mixed with much empy- 
reumatic oil. Scheele boiled water upon benzoin in powder, 
mixed with chalk, and filtered the liquor, which afforded no 
ſalt by cooling. The ſulphuric acid being poured upon this 
liquor, ſeparated the benzoic acid in powder, and ſhowed that 


this acid had united to the baſe of the chalk, and had formed a 


neutral ſalt, ſoluble in water; nevertheleſs, the quantity of 


concrete acid, precipitated by this proceſs, was not more con- 


ſiderable than that which is obtained by - ſimple lixiviation. 
Scheele ſuppoſed that he ſhould obtain more by employing a 
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ſubſtance capable of acting upon the reſin, and facilitating the 
ſeparation of the ſalt: potaſh did not anſwer this purpoſe ; the 
reſin united at the ſurface of the fluid in the form of a denſe 
and tenacious oil, which afforded no hopes of a ſufficiently com- 
plete ſeparation of the acid. Quyick-lune ſucceeded better, and 
the following proceſs invented by him is uſed : 4 ounces of 
quick-lime are extinguiſhed in 12 ounces of water, and 8 pounds 
of water are added when the ebullition has ceaſed ; 6 ounces 
of this lime-water are poured over 1, pound of benzoin in 
powder, with ſufficient agitation to mix theſe two ſubſtances ; 
the whole of the lime-water is added by degrees. This mix- 
ture by parts prevents the benzoin from uniting into a maſs. 
The liquor is heated over a gentle fire for half an hour, with 
continual agitation ; it is then*taken from the fire, and ſuffer- 
ed to ſettle for ſeveral hours; the clear liquor is then decant- 
ed, and 8 pounds of water thrown on the refidue, which, af- 
ter being boiled for half an hour, is ſuffered to ſubſide, and, 
when clear, is added to the preceding fluid. This waſhing and 
ebullition is repeated twice more, and the waſhing is ended by 
pouring hot water through the reſidue upon a filtre : all theſe 
waters are afterwards reduced to two pounds by evaporation : 
a ſmall quantity of reſin ſeparates ; the evaporated liquor be- 
ing cooled, muriatic acid is added drop by drop, until no more 
precipitate falls down, and the liquid exhibits a taſte ſenſibly 
acid; the ſalt of benzoin is the precipitate in the form of a 
powder; it is edulcorated on the filtre. If cryſtals be deſired, 
it may be diſſolved in 5 or 6 times its weight of boiling water, 
which being filtered through a cloth, and ſuffered to cool ſlow- 
ly, the ſalt is depoſited in tlat and very long priſms. 

In this proceſs, the lime abſorbs the benzoic acid, and forms 
with it calcareous benzoat, which is very ſoluble ; the refin 
ſeparates from this ſalt, which has but a ſmall affinity with it; 
the muriatic acid, whoſe attraction for lime is {ſtronger than 
that of the benzoic acid, ſeizes the earth, and ſeparates the ve- 
getable acid. The liquor reduced to two pounds by evapora- 
tion, is not ſufficient to hold the acid in ſolution, and almoſt 
the whole is depoſited. The calcareous benzoat has not the 
imell of benzoin ; but as ſoon as the benzoic acid is ſeparated 
by the muriatic acid, it reſumes the lively ſmell which is pe- 
E ij 
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culiar to that balſamic ſubſtance. By this proceſs Scheele ob- 
tained 12 or 14 drams of benzoic acid from one pound of ben. 
zoin ; whereas ſublimation affords no more than 9 or 10. He 


informs us, likewiſe, that the purification of this ſalt by hot 


water and by cryſtallization, cauſes the loſs of a great quan- 
tity, and that this purification is not neceſſary for pharmaceutic 


" uſes. In fact, this ſalt, well cryſtallized, is very difficult to 


reduce to powder, and the purification has no other object than 
to ſeparate about two grains of reſin in the pound of benzoin, 
Laſtly, He remarks that the filtration of this acid diſſolved in 
water cannot be made but through a cloth, as it ſeparates 
quickly, and in proportion as the liquor cools, the ſalt cloſes 
the pores of the paper, and the filtration cannot proceed. 
Since theſe experiments were made by Scheele, Lichtenſtein 


has publiſhed, in Germany, Obſervations on the Benzoic Acid, 


in which he aſſures us that ſublimation affords more of this 
acid than the proceſs with lime-water; but I think, with 


Scheele and Morveau, that this cannot be underſtood but of 


the purified ſalt. 
The pure benzoic actd has a aigutiy ſour, penetrating, hot, 


and acrid taſte ;-its ſmell is but flightly aromatic, and it red- 
dens the colour of turnſole very well. / 

Heat volatilizes it, and at the ſame time ſingularly increaſes 
its odour. If it be expoſed to the action of the blow-pipe in a 
filver ſpoon, it liquifies, according to the obſervation of Lich- 
tenſtein, and evaporates without inflaming. If it be ſuffered 
to cool, it forms a ſolid cruſt, whoſe ſurface prefents traces of 
cryſtallization in divergent rays : it does not burn with flame, 
unleſs it be in contact with bodies which are themſelves ſtrong- 
ly inflamed ; the contact of a burning coal only cauſes it to 
ſublime rapidly, 

Air does not appear to have any action upon this acid; for, 
after having been preſerved 20 years in a glaſs veſſel, it was 
very pure, and had loſt nothing of its weight; its ſmell is 
diſſipated, but it recovers it again by heat. 

The benzoic acid is but ſparingly ſoluble in cold water 
from the experiments of Wenzel and Lichtenſtein, it appears 
that 400 grains of cold water diſſolve no more than one grain, 
and that the ſame quantity of boiling water can diſſolve 20 
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grains, of which 19 ſeparate by cooling. Bergman affirms 
that boiling water can take up +; of its weight, and that at the 
mean temperature it diſſolves ſcarcely ++. 

The benzoic acid unites to all the earthy and alkaline baſes, 
and forms with them the benzoats of alumine, of barytes, of 
magnefia, of lime, of potaſh, of ſoda, and of ammoniac ; the 
characteriſtic properties of theſe ſeveral combinations are not 
known, nor the various attractions of this acid for the baſes. 
Lichtenſtein affirms that it prefers the fixed alkalis, and even 
ammoniac, to the aluminous, magneſian and calcareous earths: 
but more numerous experiments are required to determine ex- 
actly the order of theſe attractions, more eſpecially as Berg- 
man arranges them differently: according to him, lime ſepa- 
rates the alkaline baſes, and barytes ſeparates lime: it diſen- 
gages the carbonic acid from all theſe baſes . | 

The concentrated ſulphuric acid readily diſſolves it wikis 
heat, and without noiſe, according to the ſame chemiſt ; never. 
theleſs it paſſes to the ſtate of ſulphureous acid. The benzoic 
acid may be ſeparated without alteration by water. 

The nitric acid diflolves it in the ſame manner, and water 
equally diſengages this ſalt unaltered. Morveau has augment- 
ed the action of theſe two bodies by heat; the nitrous gas was 
not diſengaged but towards the end: and the benzoic acid was 
ſublimed entire and without alteration. However, Hermſtadt 


affirms that by employing the concentrated nitrous acid, the 


benzoic acid becomes fluid, more fixed, and aflumes the cha- 
raters of the tattareous or oxalic acid; but this reſult, which 
is itſelf very uncertain, requires additional reſearches. That 
which appears to be the moſt certain reſpecting this acid is, 
that it differs by its nature and properties from all the other 
vegetable acids, and that it retains an eſſential oil, which gives 
it ſmell, volatility, combuſtibility, and ſolubility in alcohol, 


* 


E iij 


70 ESSENTIAL SALTS. 


CHAPTER: VI. 


CONCERNING TRE VEGETABLE ACIDS, WHICH ARE PARTLY SA. 
TURATED WITH POTASH; AND CONCERNING THE SAME ACIDS 
IN A STATE OF PURITY9 \ 


Is the fourth chapter we have diſtinguiſhed a peculiar ſpecies 
of vegetable acids, which we have obſerved are partly com- 
bined with potaſlh. We are acquainted with two acids in this 
fituation, namely, the acid of tartar, and that of ſorrel. We 
diſtinguiſh theſe partly neutralized acids by the names of aci- 
dules ; the one tartareous, and the other oxalic. 


$ 1. Concerning the Tartareous Acidule, or Tartar, and the Pure 
Tartareous Acid. 


The tartar of commerce is an eſſential acid ſalt, united to a 
portion of potaſh and oil. It is depoſited on the ſides of caſks 
during the inſenfible fermentation of wine. It is not produced 
by the ſpirituous fermentation, as ſome chemiſts have ſuppoſed ; 
for Rouelle the younger diſcovered it ready formed in unfer- 
mented wine, or muſt, and in vexjuice. Many other chemiſts 
have fince found it ready formed in ſeveral fruits. 

It has the form of irregular plates, diſpoſed in ſtrata, often 
full of brilliant cryſtals, and of a vinous acid taſte. It is di- 
ſtinguiſhed into white tartar and red tartar, the latter differing 
from the former only in a greater abundance of an extractive 
colouring matter. 

Crude tartar expoſed to heat in cloſe veſſels, affords a red- 
diſh acid phlegm, an oil at firſt light, and afterwards ponder- 
ous, coloured, and empyreumatic; a ſmall quantity of ammo- 
niac, and much carbonic acid, which Hales, Boerhaave, and 
many other chemiſts ſuppoſed to be air. A coal remains, which 
contains a large quantity of carbonat of potaſh, and is eafily 
burned. Vegetable alkali, of conſiderable purity, is obtained 
by the combuſtion and incineration of tartar. 

With this intention, pulverized tartar is wrapped up in pa- 
pers, which are afterwards dipped in water; theſe are ranged 
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in a furnace, between two ſtrata of charcoal, which being ſet 
on fire, the tartar burns, and is calcined ; when the fire is 
burnt out, the papers of taxtar are found in their original 
form; theſe are lixiviated with cold diſtilled water, which, af- 
ter filtration, 1s evaporated to a pellicle, and ſuffered to cool, 
in order to ſeparate the ſulphat of potaſh, which cryſtallizes 
by repoſe. The fluid ſolution being decanted off, is evaporated 
and cryſtallized a ſecond time ; and this proceſs is repeated as 
long as any cryſtals of ſulphat of potaſh are afforded : after 
which it is evaporated to dryneſs, and affords potalh, partly 
cauſtic, and partly combined with carbonic acid. This is what 
is called ſalt of tartar ; by treating it with alcohol, the cauſtic 
potaſh is diſſolved, and the carbonat of potaſh remains un- 
diſſolved. | 4 

Tartar is but ſparingly ſoluble in water: one ounce of that 
fluid, at the temperature of 55 degrees of Fahrenheit, diſſolved 
no more than four grains. As it contains a large quantity of 
oleaginous colouring matter, it is purified by ſolution and cry- 
{tallization, at Aniane and Calviſſon, in the neighbourhood of 
Montpellier. Dr. Fizes has given a full deſcription of this 
purification, in a memoir n among thoſe of the Academy 
in 1725. 

The tartar is boiled in water, 4 filtered while hot; the ſo- 
lution becomes turbid on cooling, and depoſits irregular cryſ- 
tals, which form a paſte; the paſte is boiled in copper veſlels, 
together with water, mixed with an argillaceous earth, brought 
from Merviel, two leagues from Montpellier. A ſcum riſes to 
the top, which is carefully taken off, and is at length ſucceeded 
by a ſaline pellicle. The fire is then put out; and the pellicle 
being broken, falls to the bottom, among the cryſtals which 
precipitated from the ſolution. The earth, which fouls theſe 
cryſtals, is waſhed off with cold water, and they are then ſold 
under the name of cream of tartar, or cryſtals of tartar ; which 
difter only in the circumitance, that the cream 1s formed at the 
ſurface, while the cryſtals are depoſited at the bottom of the 
liquor, The white clay appears to deprive the tartar of its 
ſuperabundant, oily, and extractive matter. 

Tartar, according to Deſmaretz, is purified in a ſomewhat 
difſerent manner at Venice. The pulverized ſalt, being diſ- 
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Folved in boiling water, depoſites its impurities, from which it 
is carefully ſeparated, and the liquor affords cryſtals by cool- 
ing, Theſe cryſtals are re-diſſolved in water, gradually heat- 
ed; and as ſoon as it boils, beaten whites of eggs, with fifted 
wood aſhes, are thrown in. This mixture of aſhes is made 
fourteen or fifteen times ; the ſcum is taken off, and the liquor 
left to cool. A pellicle of very white ſaline cryſtals is ſoon 
formed, which, after the water is decanted, are ſuffered to dry. 


This method changes the nature of the tartareous acidule, by 
converting a part into tartarit of potaſh. The chemical pro- 


perties of the cream of tartar, or the tartar purified in the 
neighbourhood of Montpellier, muſt be examined, in order to 
diſcover the nature of the pure tartareous acidule. 

Very pure tartareous acidule is cryſtallized, though irregu- 
larly ; it has an acid taſte, lefs vinous than that of crude tar. 
tar. On hot coals, it emits much ſmoke, of a penetrating em. 
pyreumatic ſmell, and itſelf becomes black and carbonaceous. 
Tf this ſubſtance be diſtilled in an earthen! retort, with à re- 
ceiver, connected with an inverted veſſel of water, by means 
of a tube, and the fire be gradually raiſed, a -phlegm, almoſt 
colourleſs, and [ſcarcely acid, firſt comes over; next a ſtronger 
acid, of a deeper colour ; and afterwards an oil, which becomes 
more aud more coloured, conſiſtent, and empyreumatic; and 
laſt of all, the concrete ammoniacal carbonat, and a large quan- 
tity of carbonic acid. A very abundant coal remains in the 
retort, which, lixiviated without incineration, affords a large 
quantity of carbonat of potaſh. The diſtilled products may be 
rectiſied by @ gentle heat. In this rectification, the phlegm 
paſſes over nearly colourleſs, the oil becomes very white and 
volatile, the ammoniac partly combines with the acid, and is 
not obtained ſeparate and pure, but by diſtilling the laſt por- 
tions of phlegm with the addition of potaſh. The potaſh con- 
tained in the coal is not produced in the operation, as many 
chemiſts have thought, who were not ſufficiently acquainted 
with the nature of cream of tartar, but is all contained origi- 
nally in this ſubſtance. The reaction of the fixed alkali on the 
oil produces the ammoniac ; and the quantity of this volatile 
ſalt may be inoreafed, by diſtilling the oil obtained from the 
tartareous actdule a ſecond time with the coal it leaves in the 
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retort. It appears that this formation of ammoniac is 
to the azot of the potaſh, which unites to the n — 
drogen of the oil. 
| Tartareous in is belesen hp meine | 

It diflolves in twenty-eight parts of boiling water, and ery- 
ſtallizes confuſedly by cooling, as we have obſerved. A cer. 
tain quantity of earth ſeparates from the ſolution of this ſalt, 
which is doubtleſs that which was uſed in its purification : the 


ſolution reddens tincture of turnſole, and has an acid taſte. If 


it be left expoſed to the air, it becomes turbid, and after ſome 
time depofites mucilaginous flocks. The aeid is decompoſed, 
and the fluid is found to contain nothing but carbonat of pot- 
ah. Mr. Demachy firii obſerved this decompoſition. Melts, 
Spielman and Corvinus have likewiſe buſied themſelves on this 
ſubject; but Berthollet has made experiments which are ſtill 
more accurate than thoſe which preceded him. He has obſerv- 
ed, that two ounces of the tartareous acidule required eighteen 
months for their entire decompoſition ; that it afforded fix and 
2 half drachms of carbonat of potaſh, ſtill oily, and mixed with 
a ſmall quantity of carbon; that this quantity of alkali anſwer- 
ed with ſufficient exaQneſs to that which was afforded by the 
acidule by combuſtion and calcination. The alkaline reſidue 
of the diſtillation, and this ſpontaneous decompoſition, prove, 
therefore, that the tartareous acidule contains nearly one fourth 
of its weight of potaſh. | 

The action of filiceous earth, alumine, and barytes, on tar- 
tareous acidule, is not known. The chemilts of the Academy 
of Dijon have obſerved, that magneſia forms with this acidule 
a ſoluble ſalt, decompoſable by fixed alkali, and affording, by 
evaporation in the open air, ſmall priſmatic cryſtals in radii, 
This tartarit of magneſia boils up, and becomes converted into 


2 light coal, by expoſure to the action of fire. Poulletier ob- 


tained from this combination a gelatinous maſs, perfectly re- 
ſembling mucilage. Theſe phenomena depend on the ſtate of 
the tartareous acid, which is partly ſaturated in this vegetable 
acidulous ſalt. 

The action of lime and of chalk on tartareous acidule has 
been well deſcribed by ſeveral chemiſts. When chalk is thrown 
into a folution of this acidule, an efferveſcence is produced, oo- 


74 ESSENTIAL SALTS. 


eaſioned by the diſengagement of carbonic acid; and a very 
abundant precipitate, conſiſting of a combination of the tarta- 
reous acid and lime, is formed. The ſupernatant liquor con- 
tains a neutral ſalt, which exiſted, ready formed, in the acidule 
or cream of tartar, and conſiſts of the acid of tartar united to 
potaſh ; it is known, as we ſhall preſently ſee, by the impro- 


per name of ſoluble tartar. We are indebted to Rouelle the 


younger for this valuable analyſis of tartareous acidule by 
chalk ; which proves, 1. That this ſubſtance is compoſed of a 
ſuperabundant oily acid and a certain quantity of this acid 
united to potaſh in the ſtate of a neutral ſalt. 2. That the 
combination of the tartareous acid with lime forms a neutral 
ſalt of very difficult ſolubility. Prouſt has diſcovered, that cal. 
careous tartarit, diſtilled in a retort, leaves a reſidue, which 
takes fire by expoſure to air, like pyrophorus. 

Tartareous acidule unites very well with the different alka- 
lis. If it be added to a ſolution of carbonat of potaſh, a ſtrong 
efferveſcence is immediately produced, by the diſengagement 
of the carbonic acid. The acidule muſt be added to ſaturation, 
and the liquor filtered, after having boiled for half an hour ; 
after which, the evaporation being continued till a pellicle is 
formed, the ſolution, by flowly cooling, affords long quadran- 
gular priſms, terminated by two facets, placed ſlantwiſe. This 
falt is known by the names of vegetable ſalt, ſoluble tartar, tar- 
tarized tartar, and ought to be called tartarit of potaſh. It has 
a bitter taſte ; is converted into a coal by a ſtrong heat; and 
13 decompoſed by diſtillation, affording an acid phlegm, oil, a 
large quantity of carbonic acid, and a ſmall quantity of ammo- 
niacal carbonat. It {lightly attracts the humidity of the air, 
and is completely diſſolved in four parts of water, at the heat 
of 120 degrees of Fahrenheit. This ſolution is decompoſed 
during the courſe of ſome months, and leaves the fixed alkali 
combined with the carbonic acid. The mineral acids decom- 
poſe it, and precipitate tartareous acidule ; it is alſo decom- 
poſed by moſt metallic ſolutions. 

Tartareous acidule, combined with ſoda, forms ſalt of Seig- 
nette, ſo called from the name of an apothecary of Rochelle, 
who firſt compoſed it. We give it the name of Tartarit of 
Soda. It is prepared by diſſolying twenty ounces of acidule of 
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tartar in four pounds of water, and gradually adding very pure 
cryſtallized carbonat of ſoda to ſaturation, which point is known 
by an efferveſcence not being excited by the addition of more 
alkali. In this combination the tartareous acidule is rendered 
ſoluble. The fluid being evaporated till it has nearly the con- 
ſiſtence of ſyrup, affords, by cooling, very beautiful regular 
cryſtals, often of a conſiderable magnitude. They are priſms 
of fix, eight, or ten unequal faces, truncated at right angles at 
their extremities. Theſe priſms are moſt commonly biſe&ed 
lengthwiſe; and the large face, or baſe, on whieh they reſt, is 
marked by two diagonal lines, interſecting each other, and di- 
viding the baſe into four triangles. Tartarit of ſoda was at 


firſt ſold as a ſecret, but was diſcovered at the ſame time by 


Bouldue and Geoffroy in 1731. It has a bitter taſte; is de- 
compoſed by the fire, like the tartarit of potaſn; effloreſces in 
the air, becauſe it contains much water of cryſtallization, and 


is nearly as ſoluble as tartarit of potaſh, and, like that ſalt, is . 


decompoſed by air, mineral acids, and metallic ſolutions, The 
mother water of this ſalt contains the portion of tartarit of pot- 
aſh, which compoſes part of the tartareous acidule. | 
Ammoniac forms with acidule of tartar an ammoniacal tar- 
tarit, which cryſtallizes very well by evaporation and cooling. 
Bucquet affirms that its cryſtals are rhomboidal pyramids. 
Macquer obſerved ſome in thick priſms of four, five, or fix 
fides ; others thickeſt in the middle, and terminated by very 
acute points. The academicians of Dijon obtained them in ob- 
lique angled parallelopipedons. Ammoniacal tartarit has a 
cool taſte, and is decompoſed by heat: in the air it effloreſces: 
hot water diſſolves it more readily than cold; and it cryſtal. 
lizes by cooling. Lime and fixed alkalis diſengage the ammo- 
niac ; the contact of air, mineral acids, and metallic ſolutions, 
decompoſe it. When it 1s prepared, it ſeems that the portion 
of tartarit of potaſh, whoſe union · with the tartareous acid con- 
ſtitutes the acidule, or cream of tartar, remains in the mother 
water, 
Pott and Margraaf treated cream of tartareous acidule with 
the mineral acids, and the latter obtained neutral ſalts, ſimilar 
to thoſe afforded by each of theſe acids with -potaſh ; whence 
he concluded, that this alkali exiſts, ready formed, in this aci- 
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which it contains, 
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dule. Rouelle the younger made a number of accurate expe- 
riments, which afforded the ſame reſults. A pound of tarta- 
rious acidule, in very fine powder, was added to a pound of 
concentrated ſulphuric acid; the mixture became hot, and the 
mutual action of the two ſubſtances on each other was aſſiſted 
by the heat of a water-bath, and by frequent ſtirring with a 
glaſs inſtrument. This heat heing continued ten or twelye 
hours, the mixture became of the thickneſs of cream, at 
which time two or three ounces of boiling diſtilled water were 
added, which rendered the whole fluid. Two hours after, the 
mixture was taken from the fire, and three pints of boiling 
diſtilled water were added. This ſolution was coloured, and 
opake, and contained- diſengaged ſulphuric acid, a portion of 
tartareous acidule not decompoſed, and ſulphat of potaſh. 
The exceſs of ſulphuric acid was then ſaturated with chalk ; 
and ſulphat of lime, with a ſmall quantity of tartareous aci- 
dule, was precipitated, The mixture was then filtered and 


* evaporated, till it became reduced to eighteen or twenty oun- 


ces ; during which, a ſmall quantity of tartareous acidule and 


of ſulphat of lime, fell down. The fluid was decanted off, 


evaporated a ſecond time, and, by ſtanding, afforded cryſtals of 


| ſulphat of potaſh ; more of which was obtained in the like 


manner by ſucceſſive operations. This ſalt is always mixed 


with a ſmall quantity of tartareous acidule, and burns on a 


hot iron. But if a due quantity of diſtilled water be added, 
it will be taken up, and the tartareous acidule will remain un- 
diſſolved. The foregoing proceſs is deſcribed by Berniard, 
who repeated it with ſucceſs after Rouelle. | 

The nitric and muriatic acids, treated in the ſame manner 
with tartareous acidule, afford nitrat and muriat of potaſh; 
which incontrovertibly proves the exiſtence of potaſh in this 
fubftance. | 

Tartareous acidule acquires ſolubility, by uniting with bo- 
rax and boracic acid. According to the experiments of De 
Laſſone, one part of the latter ſalt may render about four 
parts of tartareous acidule ſoluble. This mixed ſolution af- 
fords a greeniſh, very acid, gummy falt, by evaporation. 
Common borax, when added to tartareous acidule, converts 
a part of the acid into tartatit of ſoda, by reaſon of the ſoda 
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Tartareous acidule appears capable of uniting, without de- 
compoſition, with moſt metallic ſubſtances, as Monnet and the 
chemiſts of the academy of Dijon have ſhown. But as theſe 
combinations have been little examined, we ſhall only ſpeak, 
in this place, of thoſe of antimony, mercury, lead, and iron; 
becauſe they are better known, and are moſt of them uſed in 
medicine. 
The combinations of tartareous acidule and antimony, is 
called Hiibiated, or antimoniated tartar : it is the tartarit of anti- 
mony and of potaſh. As it is one of the moſt important re- 


medies afforded by chemiſtry, it is neceſſary to examine its 


properties with the greateſt care, Since the time of Adrian 
de Mynſicht, who firſt deſcribed this compoſition, in the year 
1631, the proceſs for making it has been greatly varied. The 
Pharmacopeia, and the writings of chemiſts, all differ in 
the antimonial ſubſtances directed to be employed, as well 
as in the tartareous acidule and water, either with reſpect to 
quantity, or the method of applying them to each other, 
Bergman, in his difſertation on this medicine , has given an 
excellent ſe&ion on the different proceſſes heretofore uſed in 
preparing tartarit of antimony, The ſublimated white, the 
brown vitreous, or orange oxyds, have been ſucceſſively pre- 
ſcribed : ſome direct theſe ſubſtances to be boiled with tarta- 
reous acidule, and a greater or leſs quantity of water, for 
ten or twelve hours; others direct the ebullition to be conti- 
nued no longer than half an hour ; others again require the 
| filtered lixivium to be evaporated to dryneſs ; and laſtly, there 
are others who direct it to be cryſtallized, and the cryſtals on- 
ly to be uſed in medicine, Hence it happens, that tartarit of 
antimony is never the ſame ſubſtance, but poſſeſſes various de- 
grees of force, ſo that its effects cannot be clearly aſcertained. 
And accordingly Geoffroy, who examined many ſpecimens of 
antimomated tartar, of different degrees of force, found, by the ana- 
lyſis, that the weakeſt contained from thirty grains to one drachm 
and eighteen grains of oxyd of antimony. Thoſe of a middle 
degree of emetic power, a drachm and a half; and the ſtrong- 
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eſt, two drachms and ten grains. Vitreous oxyd of antimony 
has been choſen in preference to other antimonial ſubſtances, 
becauſe it is one of the moſt ſoluble by the acidule of tartar ; 
but this metallic glaſs may be more or leſs oxydated, and the 
different degrees of oxydation muſt affect its emetic power. 
However, if very tranſparent vitreous oxyd of antimony, 
previouſly well levigated, be boiled in water, with an equal 
weight of tartareous acidule, till the latter is ſaturated; and 
this ſolution be filtered and evaporated by a gentle heat, eryſ- 
tals of antimonial tartarit are obtained, by ſtanding, whoſe 
emetic power appears to be ſufficiently conſtant. The liquor 
being decanted and evaporated, affords new cryſtals for ſeveral 
ſucceſſive times. The mother water contains ſulphur, tartarit 
of potaſh, and a certain quantity of antimoniated alkaline ſul- 
phure. When the mixture of tartareous acidule, vitreous 
oxyd of antimony, and water, has been- boiled for the prepara- 
tion of antimoniated tartarit, and paſſed through the filtre, a 
yellow or brown gelatinous ſubſtance remains behind, which 
Rouelle has examined. According to Prouſt, this jelly af- 
fords, by diſtillation, a very inflammable pyrophorus. 
Macquer propoſes to ſubſtitute the white oxyd, precipitated 
from muriat of antimony by water, in the place of vitreous 
oxyd of antimony, in the preparation of emetic tartar This 


oxyd is itſelf a violent .emetic, which Macquer conſidered as 


always the ſame. Bergman has adopted the opinion of Mac- 
quer; and ſince that time, a tartarit of antimony has been 
prepared in the laboratory of the Academy of Dijon according 
to the method of Bergman and De Laſſone. This medicine 
has been uſed with the greateſt ſucceſs : it operates, in a doſe 
of three grains, without fatiguing the ſtomach and inteſtines. 
Tartarit of antimony cryſtallizes in very tranſparent trihe- 
dral pyramids, decompoſable by heat, which converts them to 
a coaly ſubſtance. It effloreſces in the air, and becomes a 
white farinaceous powder; it is ſoluble in ſixty parts of cold 
water, or in a much leſs quantity of hot water. It cryſtallizes 


by cooling; and is decompoſed by lime and alkalis. Calca- 


reous earth, and pure water, in a large doſe, are capable of 
decompoſing it; whence it follows, that it ought to be admi- 
niſtered only in diſtilled water. Alkaline ſulphures, and ſul- 
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phurated hydrogen gas, precipitate from it a red powder, or 
kind of ſulphurated oxyd of antimony, which may ſerve as a 
teſt for the preſence of this ſalt. in all liquors containing it. 
Iron ſeizes the acid of tartar, and ſeparates the oxyd of anti- 
mony; antimoniated tartar ought not, therefore, to be prepar- 
ed in veſſels of this metal. Durande, phyſician and profeſſor 
at Dijon, propoſes that this medicine be made publicly, and 
by one uniform proceſs, eſtabliſhed by law, as the theriaca is 
made ; and we are convinced, that the greateſt advantages 
would ariſe to the practice of phyſic from ſuch a * 
being adopted. | 

It appears, that the tartarit of antimony contains the portion 
of tartarit of potaſh, which forms part of the tartareous acidule, 
and that it is a kind of triple ſalt. 

The tartareous acid may be combined with mercury by two 
methods. The one mentioned by Monnet, conſiſts in diſſolv- 
ing ſix parts of tartareous acidule in boiling water, with one 
part of mercury, . precipitated from the nitric acid by the 
carbonat of potaſh. This liquor, filtered and evaporated, af- 
fords cryſtals, that are decompoſable by pure water. The ſe- 
cond method of uniting mercury with the tartareous acidule, 
conſiſts in pouring a nitric ſolution of this metal into a ſolu- 
tion of tartarit of potaſh, or of ſoda : a precipitate of mercu- 
rial tartarit 1s afforded, and the nitrat of youth or ſoda, re- 
mains diſſolved in the liquor. 

Tartareous acidule has a ſenſible action on the oxyds of lead. 
Rouelle the younger has aſcertained, that the tartarit of lead, 
produced in this operation, does not remain diſſolved, but that 
the liquor, by evaporation, affords pure tartarit of potaſh, 
which was ready formed in the tartareous acidule. This is 
one of the proceſſes he has made uſe of to prove, that potaſh 
exiſts in tartar. 

Copper, and its oxyds, are readily ae by the tarta- 
reous acidule : the reſult is a ſalt, of a beautiful green, _ 
ble of cryſtallization, but hitherto little examined, 

Iron is very ſtrongly acted on by tartareous acidule. A me- 
dicine, called chalybeated tartar, is prepared, by boiling four 
ounces of levigated iron filings with one pound of white tartar, 
in twelve pounds of water. When the tartar is diſſolved, the 
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liquor is filtered, and depoſites cryſtals, more of which may be 
obtained by ſubſequent evaporation. To prepare the tartarized 
tincture of Mars, a paſte is made, with fix ounces of iron fil. 
ings, one pound of white tartar in powder, and a ſufficient 


four hours; after which twelve pounds of water are added, 
and the whole boiled for two hours; freſh water being added 
in proportion as the evaporation goes forward. The liquor 
is then decanted, filtered, and thickened, by boiling to the con- 
ſiſtence of ſyrup ; after which one ounce of ſpirit of wine is 
added. Rouelle aſcertained, that potaſh exiſts' at liberty in 
this tincture, and that by treating it with acids, neutral falts, 
with baſe of this alkali, are obtained. There are likewiſe 
two other medical preparations, formed by the combination 
of the tartareous acid a-d iron. The one is /o/uble martial tar- 
tar, conſiſting of one pound of the tarrarized tincture of Mars, 
and four ounces of tartarit of potaſh, evaporated to dryneſs, 
The other is known by the name of martial ballt. They are 
made by mixing, in a glaſs veſſel, one part of ſteel filings, 
and two parts of white tartar in powder, with a certain quan- 
tity of brandy ; when the brandy is evaporated, the maſs is 
pulverized, and more brandy added, which is fuffered to eva- 
porate as before, This proceſs is repeated till the maſs be 
comes tenaeeous, when it is formed into balls. 

Crude tartar is very uſeful in the art of dyiag. var 1 18 
likewiſe made uſe of by hatmakers. 

The different preparations of tartareous acidule which we 
have enumerated, are moſtly uſed in medicine; pure cream of 
tartar is conſidered as a cooling antiſeptic. In the doſe of half 
an ounce, it purges gently, and without exciting nauſea.” The 
tartarit of potaſh and of ſoda are often uſed, in conjunction 
with other purgative medicines, in the doſe of a few drachms. 
Tartarit of antimony is one of the moſt uſeful and efficacious 
medicines afforded by chemiſtry. This ſalt is emetic, purga- 
tive, diuretic, diaphoretic, or deobſtruent, according to tbe 
doſes and proceſſes uſed in adminiſtering it. It often produces 
all theſe effects at one time. It may alſo be conſidered as 2 
powerful alterative, of excellent uſe in removing obſtructions 
of the viſcera, when given in ſmall doſes often repeated. It is . 

T 


ESSENTIAL SALTS. ' 8r 


adminiſtered as an emetic, in the doſe of from one to four 
grains, diſſolved in water. It is mixed, i in the doſe of a grain, 
with other purgatives, whoſe action it aſſiſts. And laſtly, 
when given in the quantity of half a grain, greatly diluted 
with water, it acts as an alterative, De Laſſone has diſcover- 
ed, that tartarit of antimony is rendered very ſoluble in water 
by the mixture of ammoniacal muriat ; and that a mixed ſalt, 
ſimilar to ammoniaco-mercurial muriat, is produced. Ber- 
thollet has diſcovered, that the decaction of Peruvian bark de- 
ſtroys the emetic' effect of tartarit of antimony. Chalybeated 
tartar, ſoluble martial tartar, and the tartarized tincture of Mars, 
are uſed as tonic and aperient medicines. woe 
Such are the properties of the native tartareous acidule, or 
of the tartareous acid combined by nature with a certain quan- 
tity of potaſh : it was neceſſary to examine it with care, be- 
cauſe this ſubſtance was very uſeful, and much employed in 
this ſtate. But this is not the pure tartareous acid, whoſe 
properties and characters are of equal importance to be known. 
Mr. Retzius has publiſhed, in the Memoirs of Stockholm for 
1770, a proceſs, invented by Scheele, for the extraction and 


purification of this acid. Waſhed chalk is thrown into a ſolu- 


tion of 2 pounds of cream of tartar in boiling water, until 
there is no longer any efferveſcence nor acid at liberty; ſome- 
what more than 1-4th of the weight of the cream of tartar 1s 
required: the precipitate of calcareous ſalt which is formed 
muſt be then collected on the filtre, and waſhed with warm 
water; it commonly amounts to 32 or 33 ounces, on account 
of the water it retains. The liquor decanted from this preci- 
pitate affords, by evaporation, nearly the half of the weight 
of the tartarit of potaſh, which has not been decompoſed : 

9x ounces of denſe ſulphuric acid, diluted with 5 pounds 
5 ounces of water, is poured on the calcareous ſalt of tartar, 
and the mixture 1s left to digeſt for 12 hours, being agitated 
from time to time. The liquor 1s then decanted from the ſul- 
phat of lime; and the water is evaporated, after having aſ-, 
certained that it does not contain ſulphuric acid. For this 
purpoſe, a few dtops of the acetit of lead, or ſugar of lead, 
are added; if the precipitate which is formed be entirely ſo- 
luble in vinegar, the lixivium does not contain ſulphuric acid; 
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if it is not ſoluble in this fermented acid, it contains the ſul- 
phuric acid, of which it may be cleared by digeſting the liquor 
on a certain quantity of calcareous tartarit. Lime may be 
uſed inſtead of chalk, to obtain the tartareous acid ; but as 
this alkaline earth decompoſes the tartarit of potaſh contained 
in the tartareous acidule, the lixivium contains only alkali in- 
{ſtead of the tartarit of potaſh, as in the former proceſs. The 
uſe of quicklime in this decompoſition affords a great quantity 
of acid, becauſe this earth decompoſes twice its weight of tar- 
tareous acidule or cream of tartar. 

The pure tartareous acid obtained in the liquid ſtate by 
either of the above deſcribed proceſſes, muſt be evaporated to 
dryneſs ; afterwards rediſſolved and cryftallized, either by 
gentle evaporation, according to Mr. Pœcken, or by cooling 
the liquor evaporated to the conſiſtence of a ſyrup, according 
to Bergman. It is obtained in the form of ſmall needles acute- 
ly pointed, or fine priſms, whoſe form is difficult to be deter- 
mined. Bergman deſcribes them as ſmall diverging leaves; 
Mr. Retzius compares them to hairs entwined together. They 
are at firſt very white, but thoſe which are obtained toward 
the end are yellow. | 8 

The eryſtallized tartareous acid melts, fumes, blackens, and 
even takes fire by the contact of ignited bodies. By diſtilla- 
tion it affords, like the tartareous acidule itſelf, an acid phlegm, 
a ſmall quantity of oil, and much gaſeous carbonic acid, mix- 
ed with carbonated hydrogen gas. The charcoal which re- 
mains, contains neither acid nor alkali; which proves that 
this laſt is not formed by the decompoſition of the tartareous 
acid by fire, This acid, though purified, is always oily, It 
is for this 10 that we diſtinguiſh it, in the new nomencla- 
fure, by the name of tartareous acid, and its ſalts by that of 
tartarits. 

It is unalterable in the air, is much more ſoluble than tar- 
tareous acidule ; its taſte is very penetrating ; it reddens the 
tincture of violets, and likewiſe that of turnſole ; it perfectly 
diſſolves alumine, and forms with it an aluminous tartarit, 
which aſſumes a gummy or mucilaginous appearance by eva- 
poration. 

In combination with magneſia, the pure tartareous acid like- 
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wiſe forms a kind of gelatinous matter inſtead of cryſtalliz- 
ing. 

With lime it forms a ſalt which is ſcarcely ſoluble. | 

If a ſmall quantity of potalh be poured into its ſolution, 
cryltals of the tartareous acidule, or cream of tartar, fall down 
This diſcovery of Scheele and Bergman throws the greateſt 
light on the nature of this vegetable ſalt : there no longer re- 
main, as Morveau obſerved, any inquiries to'be made con- 
cerning the compoſition of tartareous acidule, it is known to 
be the tartarit of potaſh with exceſs of acid. But what is 
moſt ſingular is, that this acid, which is very ſoluble, imme- 
diately loſes this property when it is about half ſaturated by 


the alkali, which is, nevertheleſs, itſelf very ſoluble. This 


fine experiment likewiſe proves that the tartareous acid is not 
at all altered by the proceſs of Scheele, ſince it forms, with 
about + or + of its weight of potaſh, an acidulous ſalt, which 
is perfectly ſimilar to that formed by nature. If the propor- 
tion of potaſh be increaſed, a neutral ſalt is formed, which is 
perfectly ſaturated and ſoluble : it is the tartarit of potaſh or 
vegetable ſalt. 

The tartareous acid uaited to ſoda conſtitutes a neutral cry- 
ſtallizable ſalt, or tartarit of ſoda very pure. With ammoniac 
it likewiſe affords an ammoniacal tartarit, which is eryſtalliz- 


able. Mr. Retzius affirms, that if the tartareous acid be com- 


bined with a quantity of ammoniac, much leſs than is neceſ- 
ſary to ſaturate it, an ammoniacal tartareous acidule is form- 
ed, which is of ſparing ſolubility, and cryſtallizes like the 
tartareous acidule of potaſh, or common cream of tartar. 

Though the tartareous acid has leſs affinity with alkalis than 
the mineral acids, yet theſe, by decompoſing the tartarits of 
potaſh and of ſoda, do not completely ſeparate their baſes, but 
diſengage the tartareous acid in the ſtate of acidule of potaſh 
or of ſoda, The diſengaged tartareous acid itſelf decompoſes 
in part the ſulphat, nitrat, and muriat of potaih, and ſeparates 
the portion of alkali which is required to convert it into the 
ſtate of tartareous acidule, or acidulous tartarit of potaſh, It 
does not produce the ſame. effect upon the nitrat and muriat-of 
foda. 

Hermbſtadt affirms, that the tartareons acid becomes the oxa- 
lie acid by means of the nitrous acid. Bergman could not 
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produce this change: but his want of ſuccefs was probably 
. owing to his not having employed a ſufficient quantity of ni. 
tric acid. As nitrous gas is afforded during this converſion, 
it appears that the oxalic acid differs from the tartareous acid 
only in containing a greater quantity of oxygen. 

The tartareous acid has no action upon platina, gold, and 
filver ; it diſſolves their oxyds or calces; it acts only inſen- 
ſibly upon copper, lead, and tin; it diſſolves their oxyds, and 
depri ves that of lead of its red colour. 

It diſſolves iron with a very ſlow efferveſcence. 

It produces no alteration whatever in antimony in the me. 
tallie ſtate, but it diſſolves the vitreous oxyds of that ſemi-metal 
very well. 

It takes lime from the nitrte, muriatic, acetous, formic, and 
phoſphoric acids. 

It precipitates the nitric ſolutions of mercury, the, muriatic 
ſolutions of lead, &c. 

Its attractions, pointed out by Bergman, are in the follow. 
ing order : Lime, barytes, magneſia, potaſh, ſoda, ammoniac, 
alumine, the oxyds of zink, iron, manganeſe, cobalt, nickel, 
lead, tin, copper, biſmuth, antimony, arſenic, filver, mercury, 
gold, platina, water, aud alcohol. 


92. Concerning the Oxalic Acidule, or Salt of Sorrel of Commerce, 
and concerning the pure Oxalic Acid, 


Salt of ſorrel of commerce, or the oxalic acidule, is obtain. 
ed in great quantities in Switzerland, in the Hartz, in Thurin- 
gia, and Swabia, from the juice of the ſorrel, called, by Linnæus, 
oxalis acetaſella. One hundred pounds of this plant afford, ac- 
cording to Savary, fifty pounds of juice by expreſſion ; and this 
affords only five ounces of concrete ſalt, by evaporation and cry- 

ſtallization. In commerce, the ſalt of ſorrel of Switzerland, 
which is the fineſt and whiteſt, is diſtinguiſhed from that of 
the foreſts of Thuringia, which is foul and yellowiſh. 

It has long been known that the juice of ſorrel affords a acid 
ſalt by evaporation. Duclos mentions it in the Memoirs of 
the Academy for 1668. Junker likewiſe ſpeaks of it. Boer- 
haave has deſcribed, with much care, the proceſs proper for 
obtaining this ſalt, which he compares to tartar. Margraaff 
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diſcovered the preſence of potaſh in the oxalic acidule, as well 
as in that of tartar. But the accurate knowledge of the na- 
ture of this ſalt has been acquired in conſequence of the la- 
bours of Meſſrs. Savary, Wenzel, Wiegleb, Scheele, and Berg- 
man. 

The oxalic acidule has the form of ſmall white, opake, 
needle- formed, or lamellar cryſtals. Their exact form has not 
yet been determined, though Capeller and Ledermuller have 


repreſented it as ſeen in the microſcope. Rome de Liſle defines 


them as very long parallelopipedons. Theſe are aſſemblages 
or groups of thin and long plates joined at one _ and ſepa- 
rated at the other. 

Its taſte is eager, penetrating, and at the ſame time rough 
or auſtere, It ſtrongly reddens the tincture of turnſole and 
blue paper; 480 grains of this acidule diſtilled in a retort by 
a well regulated fire, by Wiegleb, afforded 150 grains of a very 
acid phlegm, without ſmell or colour. There remained 160 
grains of a grey ſalt, from which 1 56 grains of vegetable al- 
kali were obtained. About four grains of concrete acid ſalt 
likewiſe ſublimed to the neck of the retort, but there did not 
paſs one ſingle drop of oil. 

The loſs in this diſtillation was 166 grains; but as Wiegleb 
does not mention the elaſtic fluids which muſt have been diſ- 
engaged in this analyſis, it is. probable that the loſs is owing 
to the water in vapours, and carbonic acid gas, mixed with a 
ſmall quantity of hydrogen gas and carbon. From this ana- 
lyſis, compared with that of the tartareous acid, we ſee that 
the oxalic acidule is not ſo oily as this laſt ; and accordingly it 
is found, that the liquid acid obtained in this diſtillation, is the 
pure oxalic acid ; whereas the tartareous acidule, treated ,by 
the fire, affords an acid which is altered and is different from 
the tartareous acid itſelf, We diſtinguiſh it by the. name of 
the pyro-tartareous acid. It is on account of this ſmaller 
quantity of oil, contained in the acid of forrel, thit we have 
diſtinguiſhed it by the names of oxalic acidule and acid ; where- 
as the more oily acid of tartar has been named, according to 
the rules of the methodical nomenclature, tartareous acid. 

The oxalic acidule, expoſed to the air, ſuffers no change 
when it is pure: it is more ſoluble than the tartareous acidule. 
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According to Wiegleb, one drachm of the oxalic acidule of Swit. 


© zerland requires no more than fix drachms of boiling water, but 


it is precipitated entirely by cooling, notwithſtanding the ad- 
dition of fix drachms of cold water. According to Wenzel it is 
much more ſoluble ; for, by his experiments, 960 parts of 
boiling water take up 675 of this ſalt; but its folubility ap- 
pears to vary according to its greater or leſs ſtate of acidity, 
which no doubt __ on the plant from which it is ex- 
tracted. 3 

The oxalic acidule unites to barytes, magneſia, ſoda, am- 
moniac, and forms with them triple ſalts. Lime decompoſes 
it, by ſeizing its whole acid, as well that which 1s at liberty, 
as that which 1s combined with potaſh: 100 grains of chalk 
decompoſe 13) grains of the oxalic acidule, The precipitate 
of calcareous oxalat which is depoſited weighs 175 grains; the 
ſupernatant liquor affords 32 grains of carbonat of potaſh by 
evaporation. This proceſs cannot be uſed to prepare the pure 


oxalic acid in the ſame manner as the tartareous acid 1s ob- 


tained in a ſtate of purity, becauſe the calcareous oxalat can- 
not be decompoſed by the ſulphuric acid, as the calcareous tar. 
tarit is: on the contrary, the attraction of the oxalic acid for 
lime is ſo ſtrong, that it takes it from all other acids; and a 
fure means of aſcertaining the purity of the oxalic acidule, or 
ſalt of ſorrel of commerce, confiſts in pouring its ſolution into 
water, charged with a ſolution of calcareous ſulphat. If this 
actdule be truly extracted from ſorrel, an abundant precipitate 
is afforded . 

The ſulphurie acid facilitates the diſengagemant of the oxa- 
lic acid from this xcidule by means of heat, according to Wie- 
gleb. The nitric acid decompoſes the acidule, and ſeparates the 
alkali with much greater difficulty from this than from the 
tartareous acidule, according to the reſearches of Margraaft. 

The oxalic acidule attacks iron, zink, tin, antimony, ayd 
lead; it diffolyes the oxyds of all the other metals, and forms 
with them triple ſalts, which are cryſtallizable and not deli- 
queſcent, in which the potaſh remains conſtantly united to the 
acid: it precipitates the nitric ſolutions of mercury and of ſilver. 


Bayen, by evaporating the liquor which flows above theſe 


precipitates, obtained nitrat of potaſh, and confirmed the * 
ſence of alkali in this acidule, 
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Io prepare the oxalic acid, and deprive it of the portion of 
potaſh which renders it acidulous, we may, as has already been 
ſhown, avail ourſelves of diſtillation ; but this proceſs affords 
only a ſmall quantity ; and that of Scheele, which is mnch 
more certain and eaſy, is preferable. The oxalic acidule, or 
ſalt of ſorrel, 1s ſaturated with ammoniac. Into the ſolution 
of this triple oxalat, compoſed of the acid with ammoniac and 
potaſh, the nitrat of barytes is poured. A precipitate is form- 
ed of oxalat of barytes, and the nitric acid retains the alkalis. 
The barytic oxalat, when well waſhed, is decompoſed by the 
addition of ſulphuric acid, which combines with the barytes, 
and remains inſoluble at the bottom. The fluid being decant- 
ed, is to be aſſayed by the addition of a ſmall quantity of ba- 
rytic oxalat, diſſolved in boiling water, to ſeparate” the por- 
tion of ſulphuric acid which may be contained in it; and when 
no more precipitate is afforded, the liquid, which contains the 
pure oxalic acid, may be decanted, This being duly evapo- 
porated, affords, by cooling, the cryſtallized ſalt in quadila- 
teral priſms, whoſe faces are alternately broad and narrow, 
and are terminated by dihedral ſummits. Theſe cryſtals often 
have the form of ſquare or rhomboidal plates. 

This concrete acid has a very penetrating ſour taſte ; ſeven 
grains give to two pounds of water a ſenſible degree of aci- 
dity ; it reddens all blue colours: one grain of the falt gives to 
3609 grains of water, the property of reddening paper tinged | 
with turnſole. 

The concrete oxalic acid, expoſed to a mild heat, becomes 
dry, and covered with a white cruſt ; ſoon afterwards it is re- 
duced to powder, with the loſs of three tenths of its weight. 
By diſtillation in a retort with a ſtronger heat, though ſtill 
moderate, it liqueſies, becomes brown, boils up, affords an 
acidulous phlegm, ſublimes in part without alteration, at the 
lame time that a mixed gas, conſiſting of carbonic acid and 
hydrogen gas, is diſengaged. 

If a very ſtrong heat be applied, more _ ant concreto 
ſublimed acid, and more acidulous phlegm which is not crys 
ſtallizable, are afforded: there remains at the bottom of the 
retort a grey or brown maſs, forming 4, of the acid employ- 
ed, If laid upon ignited charcoal in the air, it exhales in 2 
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very acrid white fume, which ſtrongly irritates the lungs, and 
leaves only a white reſidue without any coaly matter. Such 
is the reſult of the decompoſition of the oxalic acid by heat, 
as obſerved by Bergman. The Abbe Fontana obtained nearly 
double the product of gas; but this depends, as we have al- 
ready ſhown, upon the ſtronger heat he gave, with the inten- 
tion of completely decompoſing this acid. 

The concrete oxalic acid, expoſed to a moiſt air, remains de- 
liqueſcent, but it rather becomes dry in a dry atmoſphere : 
cold water diſſolves half its weight. When the cryſtals of this 
acid are thrown into cold. water, they produce a flight noiſe, 
which indicates a ſudden breaking of the particles. The ſpe. 
cific gravity of this cold ſolution is 1,0593, according to Mor- 
veau. If the water of ſolution be evaporated, no acid vapour 
ariſes, even by ebullition. Boiling water diſſolves its own 
weight of this concrete acid ſalt. One half i 1s precigitated 1 in 
cryſtals by cooling. 

The oxalic acid diſſolves alumine. The evaporated ſolution 
affords a yellowiſh, tranſparent, ſweet, aſtringent matter, which 
becomes moiſt in the air, and reddens turnſole. This ſalt boils 
up in the fire, loſes its acid, and leaves the alumine of a brown 
colour. It is decompoſable by mineral acids. 

This acid, combined with barytes, forms a ſalt ſcarcely ſo. 


luble, which affords angular cryſtals, when the acid is in ex- 


ceſs, Hot water, by carrying off this exceſs, rendens them 
opake, pulverulent, and inſoluble. 
When combined with magneſia, it affords a white ſalt in 
powder, decompoſable by the fluoric acid, and by barytes. 
Saturated with lime, the oxalic acid affords a pulverulent 
ſalt inſoluble in water, and not decompoſable but by fire ; be- 


_ cauſe the affinity of this acid with lime is ſuch, that it takes 
it from every other. Bergman, conſequently, propoſes the 


oxalic acid as a teſt, to diſcover the preſence and quantity of 
lime contained in mineral waters, whether diſengaged, or in 
combination with any acid. Calcareous oxalat turns ſyrup of 
violets to a green. 

The oxalic acid unites with the potaſh, and may be cryſtal- 
lized, provided either of the principles be in exceſs. This ſalt, 
which is very ſoluble in water, is decompoſable by the action 
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of fire, and by the mineral acids. If the pure oxalic acid be 
added, drop by drop, a precipitate is ſoon formed, which is 
known to be the oxalic acidule or /alt of forrel, ene to 
that of commerce. | 

Combined with two parts of ſoda, the oxalic forms a ſalt of 

difficult ſolubility, which diſſolves more readily in hot than 
cold water, and turns ſyrup of violets to a green. An exceſs 
of acid forms an acidulous oxalat of ſoda, of ſparing ſolubi- 
lity. 

Wich ammoniac it affords an ammoniacal oxalat, which by 
flow evaporation, cryſtallizes in quadrilateral priſms decom- 
poſable by fire, and convertible into an ammoniacal carbonat, 
formed by the deſtruction of the oxalic acid. An' exceſs of 
this acid, poured into the ſolution of this ſalt, precipitates an 
oxalic ammoniacal acidule, which falls down in N. much 
leſs ſoluble than the pure neutral ſalt. 

The oxalic acid is ſoluble in the mineral acids. It gives a 
brown colour to concentrated ſulphuric acid, and is 1 
by nitric acid, which reduces it to carbonic acid. 

In general, it combines more readily with metallic oxyds 
than with metals. 

1. With oxyd of arſenic it forms very fufible, volatile, priſ- 
matic cryſtals, decompoſable by heat. 

2. With cobalt, a pulverulent ſalt of a light roſe n and 
difficultly ſoluble in water. 

3. With oxyd of biſmuth, a white ſalt in powder, of diffis 
cult ſolubility. 

4+ With oxyd of antimony, a falt in cryſtalline grains. 

5. With oxyd of nickel, a white or greenith yellow ſalt, of 
difficult ſolubility. 

6. With oxyd of manganeſe, a ſalt in a white powder, whack 
becomes black by heat. 

7. With zink, which it diſſolves with nn it forms 
2 white pulverulent ſalt. 

8. With oxyd of mercury, a white pulverulent ſalt, which 
becomes black by the contact of light. This acid ann 
the ſulphat and nitrat of mercury. 

9. It at firſt blackens tin, which afterwards becomes cover. 
ed with a white powder. The ſalt it forms with this metal is 
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of an acrid taſte, and by a well conducted evaporation, eryſtal- 
lizes in a priſmatic form. If quickly evaporated, it -affords a 
tranſparent maſs reſembling horn. 

Io. It tarniſhes lead, but diflolves the oxyds much more 
readily than the metal itſelf. The ſaturated liquor depoſites 
ſmall cryſtals, which may likewiſe be obtained by pouring 
oxalic acid into a ſolution of the nitrat, or muriat of lead, as 
well as into the acetit of that metal, 

11. It attacks iron filings, and hydrogen gas is diſengaged 
from this ſolution by the decompoſition of the water. Oxalat 
of iron is ſtyptic, and affords priſmatic cryſtals, of a greeniſh 
yellow, decompoſable by heat. The yellow oxyd of iron, unit- 
ed to this acid, preſents a yellow ſalt, ſimilar to that which 1s 
obtained by pouring a ſolution of oxalic acid into a ſolution of 
ſalphat of iron, 

I2. It acts on copper, and completely diſſolves the oxyds of 
that metal, forming a ſalt of a light blue colour, and of dif- 


| ficult ſolubility. This ſalt may likewiſe be obtained by pre- 


cipitating the ſolutions of copper in the ſulphuric, nitric, mu- 
riatic, and acetous acids, by the addition of the oxalic acid. 

13. The oxyd of filver, precipitated by potaſh, is ſparingly 
diflolved in this acid. The beſt manner of procuring this ſalt, 
15 to precipitate the nitric ſolution of this metal by oxalic 
acid : a white precipitate is formed, ſcarcely ſoluble in water, 
which becomes brown by the contact of light. 

14. This acid has ſcarcely any action on the oxyd of gold. 

15. Laſtly, It diſſolves the precipitate of platina, made by 
ſoda, This ſolution is yellowiſh, and affords cryſtals of the 
fame colour. Such are the phenomena deſcribed by Bergman, 
reſpecting the combinations of oxalic acid with metallic ſub- 
ſtances. _ 

This celebrated chemiſt made all theſe combinations by em- 
ploying the artificial oxalic acid, prepared by the nitric acid 
and ſugar. 

Sugar, as well as all mucilages, extracts, mild oils, and 
flour, afford, when treated by the nitric acid, an acid per- 
fectly fimilar to the pure oxalic acid, as Scheele has aſcertain- 
ed. All theſe matters, and even a great number of animal ſub- 
ſtances, as Berthollet has diſcovered, contain, therefore, the 
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oxalic radical, to which oxygen only is wanted to convert it 
into oxalic acid. Tama 8 

Bergman is the firſt who diſcovered that ſugar, treated by 
the nitric acid, formed an acid different from all others, and 
which was called the acid of ſugar or ſaccharine acid, for ſe- 
veral years, until Scheele had ſhown that this acid is abſolute. 
ly of the ſame nature as the oxalic acid, obtained from the ſalt 
of ſorrel by the proceſs before deſcribed. He has aſcertained 
this identity in the moſt convincing manner, by forming again 
the oxalic acidule of ſparing ſolubility, or the ſalt of ſorrel, 
by combining a ſmall quantity of ſoda with the ſaccharine acid. 
Here, therefore, we have a vegetable acid which does not exiſt 
35 an acid except in a few vegetable ſubſtances, but whoſe baſe 
is extremely abundant in theſe matters, and which appears to 
paſs without alteration into the bodies of animals. We ſhall 
ſhow, in the following chapters, that this acid, like all the 
other vegetable acids, is probably a compound of hydrogen, 
carbon, and oxygen, and that it does not differ from them but 
in the particular proportions. 

The oxalic baſe or radical appears to exiſt more abundantly 
in inſipid matters than in ſugar; though it was at firſt ſup- 
poſed that ſaccharine bodies afforded it in the greateſt abun. 
dance. Bergman obtained from ſugar no more than one third 
of its weight of oxalic acid, and Berthollet obtained from wool 
more than half the weight he made uſe of. | 

The pure oxalic aëid is of no uſe, excepting in chemical la- 
boratories, where it is more eſpecially employed to determine 
the preſence of lime. The oxalic acidule, or ſalt of ſorrel, is 
employed to take out ink ſpots from white ſtuffs, wood, ivory, 
&c. which it does by virtue of its attraction for iron; but the 
pure oxalic acid might be advantageouſly ſubſtituted inſtead 


thereof, on account of its greater ſolubility. 
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CITRIC ACID. 


« Ricuren has given a different proceſs for obtaining this acid in a very pure 
and concentrated ſtate. Lemon juice is to be ſaturated with potaſh; and to this 
ſolution, when filtered, a ſolution of acetit of lead is to be added, ſo long as any 
white precipitate continues to be formed. In this praceſs, the citric acid unites 
with the lead, and the acetous with the alkali. The citrat of lead, after being 
edulcorated with water, in order to diſſolve and to carry off any of the acetit 
which may adhere to it, is to be digeſted with a ſufficient quantity of diluted ſul- 
phuric acid, and ſtirred frequently. During this digeſtion, ſulphat of lead is 
formed, and the diſengaged citric acid exiſts in the ſupernatant liquor, Very 
beautiful cryſtals of citric acid will be obtained, by Fry this liquor with a 
gentle heat, 

As the citric acid takes lead directly from the acetous acid, the citrat of lead 
may be obtained by adding lemon juice to the acetit of lead. But the mucilaginous 
parts of the juice are not in this caſe ſo completely ſeparated as when this juice is 
firſt ſaturated with alkali, Richter ueber die neuern. Gegen. St. I. ſ. 59. 

_ Lemon juice contains alſo, according to Hermbſtadt, a quantity of the malic 
acid, which forms a ſoluble ſalt with lime, when this ſubſtance is employed to 
obtain the citric acid. In fellowing, therefore, the proceſs recommended by 
Richter, the malat will be formed along with the citrat ef lead. Adet found 
the citric and malic acids in his analyſis of the juice of the pine- apple. Ann. 4 
Chem. Tom. XXV. p. 32. 

d Dize, who prepared the concentrated citric acid on a large ſcale, found, 
that its cryſtals conſiſted of rhomboidal priſms, with inclined planes of 120 and 
60, and terminated by a ſummit which has 4 trapezoidal ſurfaces. An ounce of 
diſtilled water diſſolves an ounce and 2-8ths of citric acid. Cold is produced 
during the ſolution, Water, at the boiling point, diſſolves double cf its weight 
of this acid. 100 parts of citric acid, diſſolved in a ſufficient quantity of boiling 
water, diſſolves 50 parts of calcareous citrat. Journ. de Phy/, 1794. Tom. II. 
Þ. 232. 
© 'The combination of citric acid with potaſh is not eaſily ſuſceptible of cryſtal» 
lization. Citrat of potaſh attracts readily moiſture from the atmoſphere. 

_ Citric acid forms with ſoda a ſalt in the ſhape of long and ſmall needles. This 
ſalt alſo cryſtallizes with difficulty. The cryſtals, which contain much water of 
cryſtallization, become opake, and deliqueſce in the air. 

With ammoniac, this acid forms a ſalt which has only a very flight tendency to 

zeryſtallization, and which attracts humidity ſtrongly from the air. The citrat of 

ammoniac is decompoſed by heat; the ammoniac flies off in the gazeous ſtate, 
| while the acid is reſolved into its component parts. Richter remarks, that the 
taſts r the alkaline citrats, particularly of the laſt, is agreeably cooling. 
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Saturated with lime, citric acid forms a white powder very difficult of ſolution 
in water, but which becomes readily ſoluble by an exceſs of acid. 

The ſolution of magneſia in citric acid does not afford regular cryſtals, but a 
white precipitate, which, according to Scheele, diſſolves readily in water. 

Citrat of barytes is obtained in a pulverulent form. It is rather more eaſily 
ſoluble in water than the citrat of lime. 

Alumine forms with citric acid a ſaline precipitate, which by dryneſs becomes 
not unlike a maſs of gume-arabic. 

Citric acid expels the carbonic and boracic acids frem their combinations with 
alkalis. It is diſtinguiſhed from the tartaric acid, in not being able to decompoſe 
the muriat of potaſh; and from the oxalic, from its not decompoſing the ſulphat 
of lime. 

The nitrat and acetit of mercury are demompoſed by the citric acid. It gives 
a green colour to the acetit and ſulphat of iron. Richter ueber die neuern. Gegen. 
St. VI. f. 68. 

4 Richter agrees with Scheele in ſaying, that the eitrie is not nah into 
the oxalic acid by treating it with the nitric acid; but Weſtrumb and Hermbſtadt 
are of a different opinion. Weſtrumb, indeed, allows, that when he uſed the ni- 
tric acid in too large a proportion, little or no oxalic acid was formed. Xline 
abbandlungen, B. II. f. 252. 


GALLIC ACID. 


a Ms. P1E?ENBRING publiſhed a ſhort memoir in Crell's Journal ſor the year x 586, 
in which he endeavoured to prove, that there cxiſts an acid in nut-galls independ- 
ently of the aſtringent principle ; and that it is to this acid, and not to the aftrin- 
gent principle, they owe the property of giving = black colour to the ſolutions of 
iron. This opinion, which was ſupported by its author by only very inaccurate 
and equivocal experiments, has been fully eſtabliſhed by a very intereſting diſco- 
very of Seguin's. This chemiſt has diſcovered, in the infuſions and decoctions of 
aſtringent barks, a new principle, to which, from the eſſects it produces on ani- 
mal matters, he has given the Tannin. Seguin has not been able to exhibit this 
ſubſtance by itſelf, for it is always mixed or combined 1 in vegetables with the 
gallic acid. 

If water be poured at different times on oak-bark, the water of the firſt infu- 
ſion will contain the tannin and gallic acid mixed or combined together. The 
preſence of the tannin is known by adding to the ſolution a little animal jelly or 
glue, with which it immediately forms a copious yellowiſh precipitate, inſoluble 
in water, imputreſcible, and which becomes hard and brittle by drying. 

If the waters which have been ſucceſſively employed to ſeparate the foluble 
part from oak-bark be kept apart, it will be ſound, that the firſt infuſions form s 
copious precipitate with the ſolution of glue, while they at the ſame time give a 
red colour to the tincture of turnſole, decompoſe metallic ſolutions, and form 
black precipitate with iron, The waters, again, which have been laſt — 
dave a leſs auſtere taſte, and form no precipitate wich animal jelly; but they ex- 
hibit with reagents all the known properties of gallic acid. There exiſts, LLiere- 
fore, two ſubſtances in theſe infuſions which poſſeſs different properties. 

The tannin appears to be more ſoluble in water than the gallic acid ſor it 18 
ſooner extracted from the bark by ipfuſion, 
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The liquor from which the tannin has been all ſeparated by animal jelly, fil! 
contains a portion of gallic acid, which precipitates the ſulphat of iron. 

Tannin affords a very convenient teſt for aſcertaining the quantity of gelatine 
contained in any fluid. 

The gallic acid, according to Seguin, is ſometimes found alone in vegetables, 
or at leaſt united to only a very ſmall portion of tannin, as in the cinchona, cot. 
fee, ſcrophularia, millefolium, chamomile and arnica. The infuſions of theſe 
plants precipitate the ſulphat of iron, but produce no effect on the glue of ani- 
mals. Tannin has been diſcovered in a great variety of vegetables. Journ. de 
Polytech. Tom. IV. p. 678. 

Prouſt has lately diſcovered a method of ſeparating tannin from the gallic acid 
by means of muriat of tin. For this purpoſe, a ſolution of muriat of tin is to 
be poured into a decoction of nut-galls. A copious yellowiſh precipitate is imme- 
diately produced. After diluting the liquer with water, and filtering it, in order 
to ſeparate any remaining portions of the precipitate, the liquor is found to con- 
tain gallic acid, muriatic acid, and the muriat of tin, The precipitate is a com- 
bination of the tannin principle with the oxyd of tin, 

To obtain the gallic acid, the tin may be ſeparated by e hydrogen 
gas. The ſulphurated oxyd falls down in the form of a brown powder. The li- 
quor is to be filtered, after expoſing it for ſome days to the rays of the ſun, in 
order to diſſipate or decompoſe the exceſs of ſulphurated hydrogen gas. It is to 
be aſterwards evaporated in a ſilver diſh, fo as to make the gallic acid cryſtallize 
by cooling. The liquor which remains is to be waſhed with a little water, and 
again evaporated, till all the acid is obtained. 3 

The tannin is ſeparated from the tin, by diſſolving the precipitate in a certain 
quantity of water, and by paſſing through it a current of ſulphurated hydrogen 
gas. The metal is precipitated, and the pure tannin remains diſſolved in the wa- 


ter. When filtered and evaporated, it aſſumes the deep colour and the peculiar 


odour of a decoction of nut-galls. The taſte of the ſolution is aſtringent, and 


-bitteriſh, but not diſagreeably ſo. It ſrothes like ſoap water, but, without being 


unctuous to the touch, becomes muddy by cooling, and depoſites a powder of a 
bright brown colour, which is rediſſolved by heat. 

By evaporation, this ſolution affords a dry, friable, browniſh ſubſtance, which 
has the vitreous fractuse of aloes, and does not attract humidity from the atmoſ- 
phere. This ſubſtance diſſolves in cold, and ſtill more readily in warm water, 

All acids, by uniting with tannin, precipitate it from its ſolution in water. 

The magma produced by pouring tannin into a ſolution of glue, poſſeſſes the 
elaſtic properties of the gluten of ſarina. By drying it, a brown maſs is obtain- 
ed, vitreous in its fracture, not ſuſceptible of putrefaction, perfectly inſoluble in 
water, and nearly ſo in alcohol; but capable of reſuming its elaſtic properties, 
and of becoming ſoft in warm water. 

Albuminous liquors are precipitated by the tannin; but the N produced 
does not unite to form a tenacious maſe. 

The green ſulphat of iron is not altered by the tannin, any more chan by the 
gallic acid; but the red ſulphat is precipitated, of a pale blue colour, which be- 
comes black by drying. This precipitate differs from the gallat of iron, by not 
remaining ſuſpended in water, and by being decompoſable by acids. If too large 
a quantity of the red ſulphat of iron be poured into a ſolution of the tannin, the 
precipitate is rediſſolved by the uncombined acid, and a black liquor formed of 
che greateſt intenſity, which becomes blue by dilution. To ſeparate the precipi- 
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tate, it is neceſſary to ſaturate gradually the exceſs of acid with potaſh. During 
this proceſs, the red ſulphat is changed into the green; the oxygen, which forms 
the difference between theſe ſulphats, being taken from the red ſulphat by a por- 
tion of the tannin. The tannin, thus oxydated, becomes incapable of precipi- 
cating the red ſulphat, and remains in the ſolution. The oxydation of the tannin 
is alſo ſpeedily produced by the oxygenated muriatic acid. The gallic acid un- 
dergoes a ſimilar change, from the action of the oxygenated muriatic acid, and 
becoracs incapable of precipitating the red fulphat. This is the effect that time 
produces on ink; the gallic acid in this ſubſtance is deſtroyed, and the red oxyd 
remains, which may be changed to blue by the method recommended by Mr, 
Blagden. An. de Chem. Tom. XXV. p. 225. | 

Tannin precipitated by muriatic acid from a decoction of nut-galls, poſſeſſes all 
the tenacity of the ſubſtance which is formed by the combination of tannin with 

lue. I 
; With potaſh, the infuſion of tannin is converted into a ſubſtance reſembling 
vegetable jelly. 

The nitric acid precipitates at firſt the tannin, but immediately rediſſolves it, 
The ſolution emits the ſmell of peaches, and has a red colour. 

Sulphuric acid precipitates the tannin, from its ſolution in water, of a white 


colour. The flocks do not, as with muriatic acid, immediately form a tenacious 


moſs : but this effect is readily produced by pouring on them a quantity of hot 
water. Puſchkin, Ann. de Chem. Lom. XXV. 

v Richter has propoſed a ſhorter proceſs for obtaining the gallic acid. It conſiſts 
in evaporating the decoction of nut-galls to the conſiſtence of honey, and in diſ- 
ſolving the decoction, thus thickened, in alcohol. The ſolution is to be filtered, 
and ſubjected a ſecond time to evaporation. During this proceſs, cryſtalls of 
gallic acid are gradually depoſited, Crell's An. 1787. B. I. ſ. 139. 

Dize has propoſed a ſtill ſhorter, but a more expenſive method of obtaining 
this acid. Rectified ſulphuric ether is to be poured on nut-galls, reduced to a 
powder, and after ſome time the infuſion is to be introduced into a retort, and 
expoſed to a gentle heat. The ether paſſes over very pure into the receiver; 
the reſidue in the retort exhibits all the characters of the reſino-extraRive ſab- 
{tance of Rouelle, with the colour and friability of a reſin. This matter does not 
attract humidity from the air. It forms a coloured ſolution, in warm water, 
of an aſtringent taſte. Sulphuric acid is to be added to the liquor, till it acquires 
an acid taſte ; a reſinous matter is ſeparated ; and after a few hours, the liquor is 
to be diluted with half its weight of water, filtered and evaporated to about 
3-4ths. Pure barytes is then to be added, till the liquor ceaſes to decompoſe the 
muriat of barytes. This liquor filtered anew, and ſubjected to a very flow eva- 
poration, affords very fine priſmatic cryſtals of gallic acid. My intention, ſays 
this author, was to point out a proceſs by which the gallic' acid may be obtained 
entirely diſengaged from that aſtringent matter which forms a great part of the 
weight of iron, when we precipitate it by means of this acid. Fourn. de Phy/. 
1791. Part II. p. 420. | 

© Prouſt remarks, that pure green ſulphat of iron does not become immediately 
black with gallic acid. The contact of the air, however, ſoon colours the ſur- 
face of the liquor; and the ſame effect may be produced throughout the whole 
maſs of liquor, by adding a few drops of the oxygenated muriatic acid. It is 
only when iron is oxydated to its maximum, that it forms an ink with the gallic 
acid, The black colour can eaſily be deſtroyed, by adding to the liquor a ſolu- 


tion of ſulphurated hydrogen gas. The baſis of ink, and of every black dye, is 
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= gallat of iron, the iron of which is in its higheſt degree of n An. 4. 
Chem, Tom. XXIII. p. 99. 

4 Bartholdi obſerved, that the red oxyd of mercury acquired a blackiſh ow 
by boiling it for half an hour in a ſolution of gallic acid. This black Tubſtance 
being collected and dried, was ſubjected to trituration. Fluid mercury was form. 
ed during this proceſs, and a carbonaceous powder, which appeared to come from 
the decompoſed gallic acid. During the ebullition, much carbonic acid gas was 
diſengaged ; and the ſolution, which was of a ſtraw colour, became very brown. 
The ſolution, after being treated i in this manner with red oxyd of mercury, af. 
forded no longer any blueiſh precipitates with the carbonats of puny and ſoda, 
fn de Chem. Tom. XII. p. 294: 

© Seguin remarks, that a yellow precipitate is formed, after ſome days, in the in. 
fuſion of oak-bark. By drying this precipitate, it forms a very fine light powder 
of a cineritrous colour, which is inſoluble in water, oil, alcohol, and ether. 1: 
burns on lighted charcoal with a thick ſmoke. Diſtilled in cloſe veſſels, it gives 
out a Jarge quantity of carbonic acid gas,-an acid phlegm, and a browniſh co. 
loured oil. A light, ſpongy, carbonaceous maſs remains in the retort. This 
precipitation takes place in cloſe veſſels. If the liquor be expoſed to the air, it is 
covered with a pellicle, which thickens daily, When broken, it falls to the bot- 
tom, and forms the -precipitate. If the vapour of oxygenated muriatic acid be 
brought into contact with this infuſion, the pellicle is immediately formed; and 
if the experiment be continued, the pellicle thickens gradually, and falls at lait 
to the bottom as a precipitate. The formation of this precipitate ſeems, there- 
fore, to depend on the abſorption of oxygen. Theſe phenomena are peculiar to 
all the infuſions and decoctions of vegetables, The coloured pulverulent depoſite 
called Fecula, is of this kind. It is to its combination with oxygen that it owes 
its inſolubility in water, and by which it ſeems to — to the nature of the 
ligneous fibre. 

The infuſion of tan, after ſome days, in hot weather, * a vinous ſmell; 
Þut it neither ferments nor putrifies. 

Naut-galls—In diſtilling the aqueous extract of 3 De yeux obſerved, that 
the extract melted at firſt ; but that, by increaſing the fire, a large quantity of car- 
donic acid was diſengaged, and a ſublimat formed in the neck of the retort, ſome- 
times in the ſhape of ſmall needles, and at other times of ſmall ſcales. This fublimat 
was afterwards diſſolved by a fluid, which was condenſed, and paſſed over into the 
recipient. When the retort had became almoſt red, a ſmall quantity of a thick 
oil was diſengaged, which formed a blackiſh covering in the neck of the retort. 
The gas which paſſed over took fire by the flame of a candle. 

The liquor in the receiver had an amber colour and a ſtrong acid taſte. It pro- 
duced an efferveſcence with alkalis. By ſpontaneous evaporation, it depoſited 
eryſtals of gallic acid, ſoiled with a little oil. The ſublimate alſo appeared to be 
tallic acid. 

Two drachms of carbonat of potaſh were added to 8 ounces of the infuſion, 
and to as much of the decoction of nut-galls. Theſe liquors ſoon depoſited a co- 
pious whitiſh precipitate. Carbonat of ammoniac produced the ſame effect. The 
canſtic alkalis produce only a very inconſiderable precipitate, and that from the f 
carbonat which they contain; far, if to a mixture of cauſtic alkali, and of in- 
fuſion of nut-galls, carbonic acid be added, a copious precipitation takes place. 

This precipitate, when waſhed and dried, had no ſenſible ſmell or taſte, 

Water and alcohol appeared to have only a very weak aRion on this ſubſtance. 
By long digeſtion, theſe fluids become coloured and acquire the property of farm - 
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ing ink with a ſolution of ſulphat of iron. It is ſoluble in concentrated acids, and 
in alkalis with the aſſiſtance of heat. In a temperature above that of boiling 
water, it loſes its tranſparency, ſwells, becomes bluiſh, and is at laſt converted 
into charcoal. | 

ln a retort, this precipitate gives out vapours which are condenſed with diffi. 
culty, ſome cryſtals of gallic acid, and a little empyreumatic oil. The carbona- 
ceous reſidue, which is very little dimigiſhed in weight, burns in the open air, 
and affords aſhes which contain a little calcareous earth but no alkali, 

This ſubſtance appearing to Deyeux to be ſome what aualogous to reſin, except 
only in being ſoluble in acids, he conceived, that in the infuſion it was combined 
with the gallic acid, which it abandoned, by the addition of an alkaline carbbnat, 
A mixture of pure gallic acid and this precipitate were boiled in water which diſ- 
ſolved them. By adding to this ſolution an alkaline carbonat, a precipitate took 
place of the ſame kind with that employed. It was impoſſible any longer to doubt 
that this matter in nut-galls was combined with an acid. 

The infuſions in which this precipitation were formed, are thoſe of a yn co- 
lour, they become green in the open air, red by an acid, and green again by al- - 
kalis. Theſe colours are deſtroyed by concentrated nitric acid. 

By evaporating the liquors of a green colour, a dry matter is obtained ſoluble 
in alcohol, and which forms ink with a ſolution of ſulphat of iron. 

The ſolution of this ſubſtance in water, was decompoſed by oxygenated muria - 
tic acid, and a browniſh coloured ſubſtance ſeparated, inſoluble in wana, but ſolu- 
ble in ſpirit of wine. 

The matter from evaporation, when diſtilled in a retort, afforded an 1 amber co- 
lourcd liquor containing gallic acid and ammoniac. The carbonaceous reſidue af- 
forded by combuſtion, fixed alkali and calcareous earth. 

The green colour appears only when the liquors are expoſed to the a air, It may 
be produced by paſling oxygen gas through the yellow liquors. 

Alcohol in digeſtion with nut-galls acquires a brown colour, but by repeated af- 
fuſions it ceaſes to be coloured. If the reſidue be boiled in water, a true extract is 
obtained by evaporation. This aqueous decoction affords neither a precipitate 
with alkali, nor ink with a ſolution of iron. : ; 

The tinctures of nut-gall decompoſe the ſulphat of iron. 

Alkalis increaſe the intenſity of their colour, and reader them more wands: 
rent. Alkaline carbonats, on the contrary, produce a copious white precipitate, 
and the liquor which ſwims above ſpcedily acquires a green colour. 

The tincture of nut-galls evaperated, leaves an extract ſoluble jn water, even 
without the aſſiſtance of heat. When ſubjeRed to the ſame experiments with the 
* infuſion or decoction, it afforded the ſame reſults, except. that it was net 
covered with mould, nor was diſturbed by expoſure to the air. 

Ether acts more feebly on nut · galls than {pirit of wine. . 

| The matter of nut-galls diſſolved by water, Deyeux conceives to be of a 
mixed nature, conſiſting principally of an exttactive body, a particular reſin > 
lic acid, and a mucous ſubſtance. - They exiſt in a Nate of combination, ſo as to 
be equally ſoluble in water and alcohol. The mucous matter has not deen exhi- 
bited alone, but its preſence is proved from the production of the mould. 

Deyeux conceives that the aſtringent principle reſults from the union of theſe 
parts, and is not poſſeſſed by any of them ſingly. The gallic acid, when very 
pure, does not poſſeſs the aſtringent quality. : 

Diſtilled with water, nut-galls afford a colourleſs, almoſt inſipid liquor, which 
dogs ngt produce any change in a ſolution of ſulpbat of iron. 
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If boiling water be added to the nut-galls and diſtilled, the liquor which comes 
over is coloured, has a taſte, and after a certain time depolites a mucous matter. 
It alters the colour of ſulphat of iron, and reddens tinctute of turnſole. A heat, 
therefore, equal to that of. boiling water is required to ſeparate the volatile parts 

from nut-galls, 
Eight ounces of nut-galls were diſtilled in a heat gradually augmented. In a heat 
nearly equal to boiling water, ſome drops of a liquid came over, with large and 
- copious bubbles of carbonic acid, The diſtillation laited eighteew hours. The li. 
quor in the receiver reddencd tincture of turnſole, and produced a black precipitate 
in the ſolution of ſulphat of iron. By ſpoataneous evaporation, it depoſited ſilky 
cryſtals which were not perfectly pure. The diſtillation was recommenced; car- 
bonic acid gas came over in large quantity, and a ſublimate in very fine white 

. needle ſhaped cryſtals was formed in the neck of the retort, This ſublimate diſ- 
appeared by increaſing the heat, being diſſolved by the liquor which iſſued from 
the retort ; when the heat was diminiſhed, the ſublimate re- appeared again. 
Towards the end of the diſtillation, carbonated hydrogen gas was diſengaged 
along with the carbonic acid. In the receiver was found, 1. A citron coloured li- 
quor which was decidedly acid, it reddened tincture of turnſole, efferveiced with 
alkaline carbonat, and gave out the ſmell of ammoniac. By evaporation, it af. 
forded a faline magma in which needle ſhaped cryſtals could be perceived. 
2. A light citron coloured oil which had an acid and cauſtic taſte. Alcohol 
produced a partial ſolution which formed ink with ſulphat of iron. 
3. An empyreumatic oil. Tixſe products varied according to the degree of 
heat that was employed. 

It ſeemed to Deyeux that the carbonic acid was chiefly produced by the decom- 
poſition of the gallic acid. The claſtic Auids form about 3-Aths of the weight of 
the matter employed. 

The ſublimate obtained during the diſtillation of nut-galls, when pure, has ar. 
acid but not aſtringent taſte, it reddens the blue infuſions of vegetables, and ef- 
fervelces with alkaline carbonats. It precipitates metallic ſolutions, and forms ink 
with a ſolution of ſulphar of iron. 

Placed on burning charcoal, it inflames and emits an aromatic, ſmell. Placed 
on a hot metallic plate, it melts, boils, becomes black, and is converted into char- 
coal, 

Diſtilled in a retort, it gives out a yellow acid liquor, ſome of the ſalt ſub- 
limes into the neck of the retort, and a carbonaceous matter is left behine. 
During the diſtillation, an acriform fluid eſcapes which appears to be purer than 
atmoſpheric air. The gallic ſalt is completely decompoſed by repeated diſtilla- 
tions, but this may be effected more eaſily by diſtilling the ſolution of this ſalt ic 
water. Diſtilled a fifth time, this ſolution contained no longer any gallic ſalt. 
Though very acid, it gave a green colour to the ſolution of ſulphat of iron. I. 
produced no efferveſcence with potaſh or ſoda, but the liquors became yellow and 
loſt their tranſparency. Evaporatcd flowly, regular browniſh cryſtals of a til 
agreeable taſte were formed, "I hecſe cryitals were decompoſed in a heat above 
that of boiling water, aud Icft the alkali at the bottom of the veſſel. It appears 
then that the gallic ſalt or gallic acid, 

1. Is compoſed of cui bon and oxygen not very intimately combined together, 
for in ſubjeQing it to a moderate heat, oxygenous gas is given out, and carbon kit 
dehind. 

2. That by parting wich a portion of its radical, a new acid is formed. 


1 


NOTES ON GALLIC ACLD. 99 


3. That the gallic acid contains much carbon, the eathonic only a very ſmall 
vantit 

ö 4 That the gallic may be convened; as in the diſtillation of — — the 

carbonic acid. 

5. That gallic acid differs from the other vegetatis acids in —— only eaf- 
bon for its baſis. 

By boiling a ſolution of ſulphat of iron with a given quantity of 8 2 
more copious precipitate is formed, than in the cold, and the liquor contains leſs 
ſolphat of iron. If to à ſolution of ſulphat of iron, precipitated by nut-galls, a 
diluted acid be added, the liquor becomes tranſparent and the precipitate is dif- 
folved, but by ſaturating the acid with an alkali, and prefenting again the nut- 
galls the precipitate is reproduced. How is the phenomenon produced ? 

The precipitates by nut-galls from ſulphat of iron, produced an efferveſcence 
with alkaline carbonat, and communicated à blue colour to water 

Diſtilled in a retort, they gave out a gas purer than atmoſpherical air, and con- 
crete gallic acid was ſublimed; a very friable black reſidue was left, which was 
inſoluble in acids. In a red heat, carbonic acid was evolved in great quantity. 

If the precipitates be waſhed or digeſted with alcohol inſtead of water, the al- 
cohol acquires an amber colour, it reddens tincture of turnſole, and precipitates 
the ſolution of iron. By evaporation, it affords a reſidue which has all the pro- 
perties of the gallic acid, Alkaline carbonat now no longer ROW an cffer- 
veſcence with this precipitate. 

All the acids diſſolve more or leſs of r The nitric acid 
changes it into a yellowiſh red acid, while much heat and nitrous gas are diſ- 
engaged. 

On burning charcoal, aan 

If inſtead of the infuſion of nut-galls, we add a ſolution of gallic acid to the 
ſulphat of iron, the precipitation takes place ſooner and more completely, but no 
purple colour is produced, for che ſolution contains no colouring matter. It ap- 


pears, therefore, 
I. That the blue colour which water acquires, is owing to s body united to the 
precipitates, for they become black when it is evaporated. 


2. That this blue matter is not very ſoluble in water. 

3. That this blue matter is a gallat or ſaline ſubſtance, for in viillng we ob- 
tain the fame products as from gallic acid. 

ne Foo et penn PP os. 
is a carbonated oxyd of iron. 

5. That alcohol appears to decompoſe the gallat of iron. 

6. That fixed alkali has a ſtronget 2 en acid than the baſe of the 
colouring matter, 

7+ That the matter remaining after the ablutions with water and alcohol, is a 
true carbonated oxyd of iron. 

Gallic acid i the ouly conſtituent part of nut-galls which decompoſes the fulphar 


of iron. 


- The precipitates with the infuſions of tut-galls, W 1 


tity of refinous and colouring matter. 
The iron ſeems to owe ies block: 2 as 
gallic acid during the precipitation. 
rr 
Hauſſman, Aw. de Chem. Tom. X. p. 326, aſſerts, That if carbonat of lime be 
added to an infuſion of nut-galls, or of ſumach in ebullition, a large quantity o 
G ij 
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earbonic acid is diſengaged, and that if, after this, bodies impregnated with alu- 
mine be introduced into the infuſion, it gives to them yellow ſhades and a browni 
inſtead of a black colour to the. ſolution of iron. 

Sumach.The repeated and filtered decoction of half a cd of ſumach were 
evaporated by Bartholdi to 2 pounds. A yellowiſh powder was depoſited in 
cooling. By evaporating it again to 4 ounces, more precipitates were formed. 
Theſe precipitates diſſolved readily in warm water, and partially, in alcohol. 
Theſe ſolutions precipitated of a black colour the folution of iron. 6 gros of ni- 
tric acid were poured on 30 grains of theſe precipitates; no gas was extricated in 
the cold, but with heat much nitrous gas and carbonic acid. The red colour dif- 
appeared during the boiling, and 3 grains of ſulphat of lime was depoſited. By 
continuing the evaporation, a precipitate was formed which poſſeſſed all the pro- 
perties of oxalat of magneſia. By treating this ſucceſſively by quick lime, muri. 
atic acid, and carbonat of potaſh, 23 grains of white magneſia were obtained. 
From this liquor alſo, 4 grains of the malat of lead. was obtained by adding a 
ſolution of nitrat of lead. 

Bartholdi ſaturated a ſolution of 20 grains of gallic acid with carbonat of mag. 
neſia, and during the ſaturation, much carbonic acid was diſengaged. This alt, 
was in every reſpect the ſame as that from the decoction of ſumach. 

The decoRion from which the gallat of magneſia had been feparated, was eva. 
porated to the confiſtence of an extract which weighed 1 ounce 2 gros. Boiled in 
4 ounces of alcohol, 3 gros were diſſolved. The alcoholic ſolution depofited, by 
cooling, 15 grains of nitrat of potaſh and a browniſh matter, which, when dry 
had all the properties of gallat of magneſia mixed with the ſulphat of lime. The 
reſidue diſſolved in water, afforded 30 grains of muriat of ſoda in regular cryſtals; 
the remaining liquor was alkaline, Saturated with acetic acid, it gave 4 grains of 
acetit of potaſh, and 3 grains more of muriat of ſoda. The reſidue now weigh. 
ing 26 grains, was boiled in 40 ounces of diſtilled water, 6 grains were diſſolved 
which appeared to be ſulphat of lime. Magneſia was precipitated. from the aſhs 
of the refidue which had been burnt in a crucible, 

The matter which had not been diffolved in the alcohol weighed 7 gros. It had 
a mucilaginous, bitter, and faline taſte. The ſolution of this ſubſtance coagulatei 
in the cold by the addition of acids, and exhibitcd the ſame appearances as a muci- 
lage in the fire. From the aſhes, 6 grains of carbonat of potaſh, and 16 grain 
of ſulphat of potaſh were obtained; a part of the laſt ſeemed to come from the 
decompoſition of the ſulphat of lime. By boiling what the cold water did not 
diſſolve,” Bartholdi obtained 6 grains of ſulphat of lime, and by treating with ni 
tric acid and carbonat of potaſh, 6-grains of carbonat of lime, and 7 of carbonat 
of magneſia were obtained. 

- Bartholdi remarks, Ann. de Chem. Tow. xxx. P- adn, that « an infuſion ol the 
* of the white willow decompoſes lime water, and the greater part of earthy 
and metallic ſalts. 

Sulphat of commerce 5s not attached at firſt, but after ſome time, a 00 pre 
cipitate. is formed, and the liquor retains its yellow colour. 

Animal ſubſtances which are diſpoſed to putrefy, are preſerved a_long time dj 
keeping them in this infuſion, and ſeem to paſs rather to the fermenting than po 
trefactive proceſs. Both the white and yellow parts of an egg are coagulated by 
their infuſion, but the magma does not form a tenacious maſs. _ - 

This decoction produces a precipitation in a decoRion of ſtarch, A ſolution of 
ſoap in one part of alcohol and, two of water, is decompoſed by this decoction. 
While one portion of the aſtringent principle combines with the alkali, and remains 
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Alſolved in the water, another portion unites with the oil of the ſoap, and forms 
A compound, inſolvble in that fluid. | 
If an acid be added to the combination of the alkali and aſtringent principle, it 


ſcizes upon the alkali, and the aſtringent principle is ſeparated in a pulverulent 


form. 
Powder of charcoal boiled in this decoction, did not produce any change in its 
colour or other properties. | 
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a WIr R potaſh, the benzoic acid forms a neutral ſalt, ſhooting into pointed thin 
cryſtals, which are eaſily ſoluble in water, have a ſharp, ſweetiſh, ſaline taſte, 
a ſuffocating ſmell, and deliqueſce in the air; but, with exceſs of acid, this ſalt is 
not deliqueſcent. The acid flies off with heat. 

With ſoda, this acid forms an effloreſcent ſalt, which reſembles much the ben- 
zoat of potaſh in its form and other properties. This ſalt, according to Trommſ- 
dorf, is decompoſed by potaſh. 

Ammoniac cryſtallizes with benzoic acid inte a ſalt of a very pungent taſte, 
eaſily ſoluble in water, and which attracts moiſture from the atmoſphere. It is 
decompoſed by fixed alkalis, and eaſily volatalized by heat. 

Henzoat of lime ſhoots into pointed plumoſe radiated cryſtals. This ſalt is not 
ſo ſoluble in water as the alkaline benzoats. The acid is volatilized by the fire, 
Bergman and Trommſdorf affirm, that lime water decompoſes the alkaline ben- 
zoats. 

The ſolution of the magneſian benzoat affords ſhort, feathery cryſtals, which are 
very ſoluble in water, eMoreſce in the air, have a ſharp bitteriſh taſte, and are 
decompoſed by fire. Lime water, and the cauſlic alkalis, decompoſe this ſalt. 

Benzoic acid unites readily with aluminous earth, and forms with it a cryſtal- 
line maſs, which has a weak aſtringeut taſte, It is decompoſed by alkalis, lime, 
and magneſia, 

Barytes forms with benzoic acid a falt difficultly ſoluble in water, which ry 
$allizes in fine needles, and has a bitteriſh ſuffocating taſte. 


TAR PFARIC ACID. 


a TARTARIC acid exiſts naturally not only in the juice of grapes, but alſo in 
thoſe of tamarinds, in the berries of the rhus coriaria, and in the leaves of the 
tumex acetoſa. Hermbſtadt found it combined with calcareous earth, in the ex- 
preſled juices of the roots of the triticum repens, leontodon taraxacum, and in che 
cinchona officinalis. 

Mr. Schiller propoſes to obtain the pure acid of tartar, by diſſolving one pound 
of cream, of tartar in about 6 pounds of boiling water, to which a quarter of a 
pound of concentrated ſulphuric acid is to be gradually added. By boiling the 
liquor till one half of this evaporated, the ſulphat of pataſh will be precipitated. 
The evaporation is to be continued till if acquires the conſiſtence of a fyrup. The 
liquor then depoſites the tartaric acid by cooling. 

By treating 6 drachms of the tartaric with nitric acid, Hermbſtadt obtained 
4 drachms and 2 ſcruples of the oxalic acid, 
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According to Weſtrumb, the tartaric may be converted into the acetons acid, 
by digeſtion in water and alcohol, 


Tartafic acid diſſolves magneſia only when it is in exceſs. The alt, in ſolu- 


tion, ſhoots by evaporation into ſmall polygonal tranſparent cryſtalline grains, which 


approach more or leſs to the form of fix fided priſms, with truncated pyramidal 
terminations. Theſe cryſtals are much more ſoluble than the tartarit of lime, 
and have a more faline taſte. 'The acid of this falt is decompoſed by heat. 

Alumine forms an aſtringent ſolution with this acid, which does not cryſtallize; 
but, by evaporation, it yields a clear, tranſparent, gum-like maſs, ſoluble in wa. 
ter, which does not deliqueſce in the air. 

Barytes forms, with exceſs of acid, a falt eaſily ſoluble in water, This earth 
takes tartaric acid from the alkaline tartarits. 

Concentrated ſulphuric acid, according te Gren, decompoſes the tartaric acid, 
Sulphureous acid gas is diſengaged, and the tartatic converted into acetic acid, 
Gren's Handbuck Weinflein, © 
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CHAPTER VII. 


CONCERNING THE VEGETABLE ACIDS FORMED BY THE ACTION 


OF FIRE, AND BY THAT OF THE NITRIC ACID, 


Ir has long been known in chemiſlry, that many vegetable 
ſubſtances afford acid phlegms or liquors hy diſtillation ; but 
ſufficient attention has not been paid to theſe ſaline ſabſtances 
altered by fire. Since the diſcovery of ſo many acids, really 
difering from each other, whether by their intimate nature, 
or by a modification relative to the proportion of their princi- 
ples, many of theſe ſalts have been obſerved to poſſeſs di- 
ſtinctive and particular properties. It has likewiſe been found, 
that ſome acids act upon vegetable matters in the ſame manner 
as heat, and that the nitric acid converts moſt of them into 
acids. In order to know theſe ſaline ſubſtances, whether new 
or modified, it will be neceffary to examine them with care. 
We muſt firſt obſerve, that the vegetable acids, formed by the 
ation of heat, muſt poſſeſs an analogy of nature or formation; 
it is on account of this analogy that we diſtinguiſh them by the 
generic names of empyreumatic acids; and to ſpecify each of 
them, we prefix the word pyro to the expreſſion, which indi- 
cates its origin; thus we ſay, the pyro-tartarous, pyro-mu» 
cus, and pyro-lignous acids. 


51. Concerning the Pyre«tartarous Acid. 


We have already obſerved, that, in the diſtillation of the 
tartarous acidule, an acid phlegm is obtained? which is nog 
the pure acid of that ſubſtance, but the ſalt altered in a pecu- 
liar manner. The hydrogen gas and the carbonic acid gas, 
which are diſengaged at the ſame time, ſufficiently announce 
this alteration, becauſe it is at the expence of the principles of 
the acid of tartar that they are formed. As it 1s from heat 
that this alteration of the tartar ariſes, and as there is an oil 
driven up together with the diſtilled acid, which modifies the 
colour of this laſt, we have called this acid pyro-tartarous, 
and its ſaline combinations pyro-tartarits, according to the rules 
of the methodical nomenclature, 4 
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The firſt chemiſts who conducted their reſearches avith ſome 
accuracy, determined, that by diſtillation they obtained one 
fourth of the weight oi the tartar, conſiſting of an acid phlegm 
of a very penetrating ſmell, which was the pyro-tartarous 
acid. The rectification, or ſecond diſtillation of this acid, 
which has been recommended by a great number of authors, 
exhibits a very great difficulty, according to the academictans 
of Dijon, namely, that the rapid elevation of the liquid al. 
ways burſt the veſſels, in ſpite of every care they took to mo- 
derate the heat, and leave room for the vapours. They attri- 
bute this elevation to the gas produced by the decompoſition of 
the acid, and compreſſed by the oil, againſt the preffure of 
which it prevails at laſt by its great dilatation, However, 
this reQification may be diſpenſed with; and the acid, ſepa. 
rated from the oil by means of tbe fuanel, is ſufficiently pure 
to exhibit all its diſtinctive characters. 

The pyro-tartarous acid has an empyreumatic ſmell and 
taſte ; it does not redden violets, but it does turnſole and blue 
paper ; it diſengages the carbonig acid from its baſis, with a 
ſtrong efferveſcence : with earths and alkalis it forms ſalts, 
which are very different from thoſe conſtituted by the tartar- 
ous acid, Theſe ſaline compounds have not yet been examin- 
ed: it is only known that the pyro-tartarits of potaſh and of 
ſoda are ſoluble in cold water, and are cryſtallizable; that it 
decompoſes the nitrat of filver, forming a grey precipitate ; 
that it does not decompoſe the nitrat of mercury but lowly; 
that it does not decompoſe calcareous muriat; and that its 
neutral ſalts are decompoſed by diſtillation with the ſulphurie 
acid. 

Chemiſts, before they arrived at the knowledge that hy- 
drogen, carbon, and oxygen appear to be the true principles of 
all the vegetable acids, which differ from each other only in 
the proportions, had adopted opinions very remote from truth 
concerning the acid obtained by diſtillation from tartar. Ven- 
nel affirmed, that it was the acid of nitre. Monnet, upon 
more poſitive experiments, imagined this acid to be the muri- 

atic acid, diſguiſed by oil and mucilage. But though Scheele 
found a ſmall portion of muriatic acid in tartar, yet the cubic 
form of the neutral ſalt, produced by adding the PF ro-tartate 
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dus acid to ſoda and the precipitation of the nitrat of mer- 
cury (two properties, on which Mont eſtabliſhed the iden- 
tity of the pyro- tartarous acid with the muriatie acid), are 
not, at preſent, ſufficient to chemiſts to aſcertain this identity: 
deſides which, theſe experiments did not equally fucceed in 
the hands of the chemiſts of Dijon. Berthollet, Spielman, 
and Corvinus likewiſe did not ſucceed better. It is, on the 
contrary, very probable, that the pyro-tartarous acid poſſeſſes 
no other principles than thoſe of the tartarons acid itſelf; 
from which it appears to differ only in the quantity of thoſe 
principles. This modification is proved by the ſmell, the 
taſte, the want of cryſtallization, by all the other properties 
of this empyreumatic acid, and, more eſpecially, by the oil 
and the gaſeous carbonic acid, which 1s diſengaged from the 
tartarous acidule at the ſame time as the pyro-tartarous acid 
15 formed. 

Sufficient reſearches have not yet been made on this empy- 
reumatic-acid, to determine the order of its chemical attrac- 
tions with earthy, alkaline, and metallic baſes, 


g 2., Concerning the Pyro-mucous Acid. 


By the name of the pyro-mucous acid, we diſtinguiſh 
that which is obtained from infipid, ſaccharine, gummy, or fa- 
rinaceous, '&c. mucilages, by diſtillation, and which Morveau 
had at firſt named the ſyrupous acid. Chemiſts have long 
known, that ſagar affords by diſtillation an acid phlegm, which 
is even of conſiderable ſtrength. Neuman, Cartheuſer, Geof- 
froy, and Bucquet, made particular mention of this acid, but 
without ever examining its properties: Schrickel is, of all 
the chemiſts, the perſon who has attended moſt particularly to 
this principle of diſtilled ſugar. 

By diſtilling ſugar, Schrickel obtained, from 16 ounces, 
6 drachms of phlegm, paſſing in white vapours, and condenſed 
in oily ſtreams, of a penetrating ſmell of horſe-raddiſh, or roaſt- 
ed bitter almonds, of an acid and bitter taſte, and of a yellow. 
iſh red colour. He reQified it from clay; the acid paſſed 
clear, with a mild ſmell and a ſourer taſte. The acid, thus 
purified, did not cryſtallize ; but when expoſed to cold, the 
aqueous part froze, and the portion which remained liquid 
was much more concentrated. 
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Morveau has obſerved, in preparing the * 
acid by the diſtillation of ſugar, that the bottom of the retort 
was corroded. He does not attribute this corroſion to the 
acid, which does not exhibit that property when rectiſied, or 
when left a long time in the glaſs, but to the action and ad. 
herence of the carbure of iron, which exiſts in the refidual 
charcoal left by the ſugar, and which he had heated very 
ſtrongly. This acid cannot be concentrated by the volatiliza. 
tion of the water which is united to it, becauſe it is itſelf as 
volatile as that fluid. It is this acid which exiſts in melaſſes, 
and, according to Morveau, renders them deliqueſcent, and 
prevents their cryſtallization. 

The pyro-mucous acid, when concentrated by freezing, is 
very penetrating, and ſtrongly reddens blue vegetable colours, 
It ſpots the ſkin of a red colour, as Cartheuſer long ſince ob- 
ſerved ; and this ſpot does not diſappear but with the epidermis. 
It riſes totally by the fire, and leaves only a brown trace ; it 
is changed, for the moſt part, into gaſeous carbonic acid and 
hydrogen gas, by cautious diſtillation in well-cloſed veſſels; 
it then affords a coaly reſidue, more abundant than when it is 
heated in open veſſels: part riſes without alteration. 

Combined with barytes, magneſia, lime, potaſh, ſoda, and 
ammoniac, it forms neutral ſalts, which we call pyro-mucit:, 
whoſe properties have hitherto been little examined, but which 
differ from all the known ſalts. It diſengages the carbonic 
acid from all theſe alkaline baſes with a ſtrong efferveſcence. 

Though the property of diſſolving gold was formerly attri- 
buted to the ſpirit of honey, it appears certain that'the pyro- 
mucous acid does not touch this metal, nor platina, nor 
filver, nor even mercury; but it may, perhaps, diſſolve their 
oxyds. This acid corrodes lead, and becomes opake in con- 
ſequence of the oxyd of this metal which is formed; the 
pyro-mucit of lead has the form of long cryſtals : it likewiſe 
attacks copper, and becomes green; it diſſolves tin, and at- 
tacks iron, with which it forms a cryſtallizable ſalt. 

Its chemical attractions have been determined by Morveau 
in the following order: potaſh, ſoda, barytes, lime, magneſia, 
ammoniac, alumine, metallic oxyds, water, alcohol. 


This empyreumatic acid has not yet been much applied te 
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uſe. The ſpirit of honey, of manna, &c. was formerly uſed 
in pharmacy, but this uſage has long fince been abandoned. 
The acid obtained. by the levee of melaſſes is uſed in 
ſome manufaQories. be. 


.$ 3- Concerning the Pyro-lignous * | 


The Jitilation of 'wood, more eſpecially beech, birch, and 
box, affords à brown acid liquor, of a peculiar ſmell and con- 
ſaderable Rrength, which reddens -blue vegetable colours, and 
cauſes an efferveſcence with alkaline carbonats. Boerhaave 
was acquainted with the product of box, guaiacum, juniper, 
and oak; but the chemiſts who have repeated the proceſs of 
Boerhaave have not examined the nature and properties pecu- 
liar to this acid. Mr, Goettling is the firſt who publiſhed, in 
1779, in Crell's Journal, a memair on the Acid of Wood, and 
more eſpecially its union with alcohol, This learned man 
made uſe of the bark of birch, which he diſtilled in an iron 
retort : the brown and oily acid which he obtained was left at 
repoſe for three months; he ſeparated, by the ſiltre, the drops 
of oil which aroſe to the ſurface, and poured a ſolution of 
potaſh into the liquor. A lively efferveſcence was produ- 
ced, the liquor aſſumed a blood red colour, and after ſatura- 
tion with the alkali, and evaporation, it afforded a black ſalt, 
which was melted in an iron ladle, and purified by a ſecond 
ſolution and evaporation. 

The pyro-lignous acid may likewiſe be reQified by diftilla- 
tion, according to Mr, Goettling. 

The pyro-liguit of potaſh formed by this rectiſied acid be- 
comes very hot by the addition of ſulphurie acid, and the 
pyro-lignous acid is diſengaged in a ſtate of conſiderable pu- 
rity, This chemiſt, to whom we are indebted for theſe expe- 
riments, has obſeryed, that the pyro- lignous acid, ſeparated 
by means of the ſulphuric acid, loſt its 3 ſmell, 
but acquired that of garlic. 

The chemiſts of Dijon employed the wood of beech to -obs 
tain this acid, which they diſtilled, and after rectiſied the li- 
quid: pry 4; 55 ounces of this wood in dry chips afforded 
them 17 ounces of re&ified acid, of an amber colour, without 
mixture of oil, and whoſe weight, compared with that of di- 
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ſtilled water, was in the proportion of 49 to 48: 23z ounces of 
lime water were required to ſaturate one * ounce of this arid, 
When. gently heated, it riſes in vapour. A ſtrong heat de. 
compoſes it, as well as all the other vegetable acids. "Oy" can- 
not be obtained in the concrete form. 

It combines with earthy and alkaline baſes, and forms pecu- 
liar ſalts, which we call the pyro-lignits of alumine, of barytes, 
of magneſia, of lime, of potaſh, of ſoda, and of ammoniac. 
Theſe falts have not been yet examined with ſufficient” atten- 
tion to enable us to give a ſketch of their hiſtory. Mr. Eloy 
Bourſier de Clervaux has communicated, in the Dijon courſe 
of chemiſtry, experiments proper to determine fone of the 
elective attractions of the pyro-lignous' acid, Calcareous 
earths' and barytes adhere more ſtrongly to it than the alkalis; 
lime more ſtrongly than barytes ; and magneſia more ſtrongly 
than ammoniac : ſo that the order of theſe attractions alone 
might ſerve to diſtinguiſh it from moſt of the other vegetable 
acids. It acts on ſeveral metals, and diſſolves moſt of their 
oxyds. | 
It ſeems as if all woods would afford the ſame acid by 
diſtillation, ſince box, birch, and beach have already affard- 
ed a ſimilar one. We perceive, however, that a number of 
experiments remain to be made to complete our knowledge 
of the properties and diſtinckive characters of this acid. 


$ 4. Concerning the Vegetable Acids formed by the Nitric Acid. 


Bergman has ſhown that the nitric acid converted ſugar into 
an acid, which was at firſt thought to be different from all 
others, and was diſtinguiſhed by the name of the ſaccharine 
acid. Scheele has ſhown that this acid is abſolutely of the 
ſame nature as that which is partly neutralized by potaſh, in 
the ſalt of ſorrel : this identical acid is, therefore, at preſent, 
the oxalic acid. Several modern chemiſts, and more eſpecially 
Berthollet, have proved, that the greateſt part of vegetable 
and animal matters afford this acid by means of that of nitre. 
It 1s certain, therefore, that the baſe, or oxalic radical, exiſts 
in a great number of ſubſtances, and generally in all thoſe 
which have been formed by the action of vegetable or animal 
life. The nitric acid acts in an equal and uniform manner up- 
2 


* 
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on all theſe ſubſtances ; it always yields to them a greater or 


leſs quantity of its oxygen, and paſſes to the ſtate of yellow 


nitrous acid, nitrous gas, and even azotic gas, according to the 
proportion of oxygen which is diſengaged. Accordingly, as 
the baſe or oxalic radical is more or leſs abundant in the dif- 
ferent organic matters, which contain it, a greater or leſs quan- 
tity, of this acid 1s formed by the nitric acid. At the ſame 
time that the acid of nitre is decompoſed by organic ſubſtan- 
ces, a certain, quantity of carbonic acid gas 1s diſengaged, to- 
gether with the nitrous or azotic gas ; which proves that the 
organic matter has loſt a portion of its carbon, and that the 
oxalic acid which ariſes contains leſs of this principle than the 
ſubſtance which afforded ĩt. Since ſeveral vegetable acids, and 
in particular that of tartar, paſs to the ſtate of oxalic acid by 
the action of the nitrous acid, and ſince carbonic acid is diſen- 
gaged during the time this converſion is effected, we ſee very 
well, that theſe vegetable acids have the ſame radical, and dif- 
fer only in the proportion of oxygen. 

It has been announced in the Nouvelles de la Republique des 
Lettres for the year 1785, numbers 42 and 44, that Mr. Koſe- 
garten obtained from camphor, by diſtilling nitric acid, eight 
ſucceſſive times from it, a concrete acid, cryſtallized in paral- 
lelopipedons, of a bitter tae, and which reddened the tincture 


of violets and of turnſole. This ſalt, according to the chemiſt 


we have quoted, differs from the oxalic acid in not taking lime 
from the muriatic acid: it forms with potaſh a ſalt in regular 
hexagons; with ſoda, a falt in irregular cryſtals ; with ammo- 
niac, , priſmatic or needle-formed cryſtals ; and with magneſia, 
a ſoluble pulverulent ſalt. It diſſolves copper, iron, biſmuth, 
zink, arſenic, and cobalt : but theſe firſt fats, which have not 
yet been confirmed, are not ſufficient to enable us to treat the 
properties of this acid in detail; which, perhaps, is only a mo- 
dification of ſome of thoſe we have deſcribed. If new reſearch- 
es concerning this acid ſhould diſcover peculiar properties dif- 
ferent from thoſe of all others, its nature will be examined and 
characters under the name of the camphoric acid, and of cam- 
phorats for the neutral ſalts. | 

Brugnatelli diſcovered in 2787, that cork, upon which he 
had diſtilled four times its weight of nitrous acid, left A yet 
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lowiſh thick acid maſs, ſoluble in water, of a ſbur and lightly 
bitter taſte. This acid is not cryſtallizable : by a ſtrong eva. 
poration, It is converted into. a vifcid maſs reſembling wax, 
and which, like that ſabſtanee, may be ſoftened and moulded 
between the fingers. It is ſoluble in alcohol ; is converted into 
coal without taking fire upon ignited coals : with the earth: 
and alkalis it forms deliqueſcent falts, ſeveral of which cry. 
ſtallize: Laftly, It has as ſtrong an attraction for lime as the 
oxalic acid, and forms with it a falt infoluble in water, but ſo. 
luble in the muriatic acid. 

Without making any deeiſion on the peculiar nature of thi 
acid, Brugnatelli ſeems, nevertkelefs, to think that it differ; 
from the oxalic acid. New experiments muſt decide whe. 
ther this acid be really different, and it deſerves to be particu- 
larly examined, as well as that which Meflrs. Prouſt and At. 
gulo have difcovered near Madrid, on the ſurface of chich-peas, 
in the veſicles placed at the nn of ul hairy ru of this 
leguminous plant. 

Such is the hiſtory of all the known vegetable acids : it re. 
mains, therefore, only to treat of thoſe which are formed by 
fermentation ; but the beſt, and indeed the only known of theſe 
acids, is the product of an alteration which takes place in li. 
quors already fermented. We ſhall place its hiſtory immedi. 
ately after that of the ſpirituous fermentation and its product. 


* 
= : : i - 1 
. ; 4 
* 
- . 


NOTES ON CHAPTER VII. 


— 1 —_ — — — — _—_ _—_— 
* 


CAMPHORIC Os, 


T uz nature and habitudes of the camphoric acid have hon more . in- 
veſtigated by Bouillon le Grange. 

This chemiſt prepares the camphoric acid, by diſtilling 4 ounces of -camphor it 

a ſand-bath with. one pound of nitric acid, at 30%. During the diſtillation, # 

conſiderable quantity of nitrous gas and carbonic acid are diſengaged. Ouc 

portion of the oxygen is volatilized, while the other ſciaes on the oxygen of the 

nitric acid. When vapours ceaſe to be diſengaged, the veſſels are to be unluted, 

and the camphgr which has been ſublimed, returned into the retort, and a freſh 


portion of acid added to it. The proceſs of diſtillation is to be repeated in this 
manner, till the whole of the camphor is converted into an acid; 4 pounds 14 


W 
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ounces of nitric acid are required to acidify 4 ounces of camphor. The moſt cer- 
"ain mark of complete acidification, is the cryſtallization of the liquor which re- 
mains in the retort- This acid is purified, by diſſolving it in warm water, filter- 
ing the ſolution; and evaporating it till a thin pellicle forms on the ſurface ; the 
camphoric acid then cryſtallizes by cooling. 


The camphoric acid may be formed more ſpeedily, by uſing a ſtronger nitric 


acid. But in this caſe a portion of the camphor is loſt, by being diſtipated along 
with the gaſes. | 15 

Camphoric acid effloreſces in the air, and diſſolves difficultly in cold water. An 
ounce of this fluid, in the ordinary .temperature of the atmoſphere, is required 
to diſſolve 6 grains of camphoric acid; but the ſame quantity of boiling water 
diſſolves 48 grains. This acid is wholly diſſipated on. burning charcoal, emitting 
a thick aromatic ſmoke. In a more gentle heat it melts, and is ſublimed. Some 
of its properties are changed by this ſublimation, for it no longer reddens the 


tincture of turnſole, and becumes inſoluble in water, and in ſulphuric and myri- 


tic acids, Warm nitric acid diſſolves it, as does alcohol. If the alcoholic ſolution 
be expoſed to the air, the acid cryſtallizes. 

Camphoric acid has no action on ſulphur, It is ſoluble in the mineral acids, in 
alcohol, and in the fixed and volatile oils. This acid is diſtinguiſhed by its cryſtal- 
lization, by its difficult ſolubility in cold water, by burning without any reſidue, 


by not precipitating lime water, and by forming particular neutral ſalts, which all 


encit a blue flame with the blow-pipe. | 
Camphoric acid unites readily with earths and alkalis. When pure, the ſalts 
which it forms have no odour. | 


Campborat of potaſb is prepared;*by adding cryſtallized camphoric acid to a 
ſolution of carbonat of potaſh. When the efferveſcence ceaſes, the liquor is to be 
evaporated with a gentle heat. During cooling;-cryſtals of camphorat of potaſh 
will be obtained. This falt exiſts in the form of a regular hexagon; it is white, 
tranſparent, and has a bitteriſh, Nightly aromatic taſte, The acid is diſſipated by 
a weak, and decompoſed by a ſtrong heat. Camphorat of potaſh loſes its tranſ- 
parency in a moiſt air. Four parts of boiling water diſſolve one of this ſalt; while 
water of the ordinary temperature diſſolves only xoodth part. It is foluble alſo 


in alcahol, and the ſolution burns with a blue flame. Camphorat of potaſh is 


decompoſed by lime. The mineral acids decompoſe this ſalt; but the vegetable 
acids have no very evident acłion on it. Camphorat of potaſh is decompoſed by 
all the ſalts with baſes of lime. It is decompoſed alſo by the nitrat of ſilver 
the ſulphat of iron, and the muriats of tin and of lead. 

Campborat of ſeda is obtained in the form of white, tranſparent, irregular cryſ- 
tals, which have a bitteriſh taſte. The acid may be diſſipated or decompoſed 
according to the degree of heat to which it is ſubjected It effloreſces a little in 
the air. Boiling water diffolves 1-8th; water of the ordinary temperature only 
1-200th of its weight of this ſalt : It is wholly ſoluble in alcohol. Lime decom- 
poſes camphorat of ſoda; not ſo potaſh. lt is decompoſed alſo by the mineral acids. 
it decompoſes the nitrat of lime, the muriats of magneſia, barytes, alumine, and 
lime, and the ſulphat of alumine. Many of the metallic ſolutions are alſo decom- 
poſed by this ſalt, ſuch as the ſulphats and nitrats of iron, and the nitrat of ſilver. 

Campborat of ammonias is obtained by evaporation, in an opake and flightly 
bitter, cryſtalline maſs. It is volatilized by heat, and becomes moiſt in the 


air. Three parts of boiling water diffolve one of the ſalt; but, in the ordi- 


nary temperature of the atmoſphere, only about 1-rooth: It is ſoluble in alco- 
del. The camphorats become alſo much more ſoluble by an exceſs of alkali. 
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Lime and barytes, petaſh and ſoda, decompoſe the camphorat of ammoniac, ay 
do alſo the mineral acids. The greater part of the calcareous ſalts form triple 
combindtions with camphorat of ammoniac : It decompoſes only in a partial man- 
mer aluminous ſalts and metallic ſolutions. 

Camphorat of lime has no regular figure; When perſectly neutralized it is of x 
white colour, and has a bitteriſh taſte, It melts in a gentle, but its acid is decom. 
poſed in a ſtrong, heat. It is very inſoluble in water, requiring about 200 parts of 
that fluid in a boiling ſtate to diſſolve one of it. Camphorat of lime is not decom- 
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. poſed by any earth or alkali: It is decompoſed by the mineral acids, by carbonat 


of lime, by the nitrat of barytes, muriat of alumine, ſulphat of alumine, and phoſ- 
phat of ſoda. The oxalic, tartaroas, and nitric acids decompoſe-the camphorat of 
lime. It is inſoluble in alcohol, and contains in the 100, 43 of lime, 59 of campho- 
ric acid, and 7 of water. 

Camphorat of Barytes,—The camphoric acid acts on barytes only with the aſſiſt. 
ance of heat. It is obtained in the form of ſmall thin plates, which have no 
* figure. They have a ſlightly acid taſte, mixed with bitterneſs Its acid 

y be diſſipated or decompoſed by the fire; 600 parts of boiling water are re- 
. to diſſolve one of the ſalt: Camphorat of barytes is decompoſed by lime, 
potaſh, and ſoda. It is decompoſed alſo by the mineral acids, and by the oxalic, 
tartarous, and citric. 'Fhe nitrats of potaſh, ſoda, lime, ammoniac, and magneſia 
decompoſes this ſalt. The muriats of lime, potaſh, alumine, and magneſia, produce 
the ſame effect. It is decompoſed by all the ſulphats: Some of the reſults are 
triple combinations. Camphorat of barytes is very inſoluble in alcohol. 

Campborat of Alumine—Alumine unites difficultly with the camphoric acid. 
The ſalt which it forms is of a white powdery ſubſtance, has a ſlightly bitter, acid, 
and a ſtrong aſtringent taſte. It reddens the blue vegetable infuſions. It burns 
like the other camphorats with a blue flame. It ſeems diſpoſed to effloreſce. It 
requires 200 times its weight of water to diſſolve this ſalt : Boiling water diſſolves 
it readily. . It is decompoſed by lime, barytes, potaſh, ſoda, and ammoniac ; it is 
decompoſed alſo by the mineral acids, and by the oxalic, tartarous, citric, and ace- 
tous. The nitrats of lime and barytes decompoſe this ſalt, The decompoſition 
with the muriats is incomplete, triple combinations, being formed. This falt is 
more ſoluble in warm than in cold alcohol. The alumine is depolited 12 cool- 
ing, but the acid remains diſſolved in the alcohol. 

Camphcrat of Magneſia—This ſalt does not cryſtallize : It is white, 8 and 
has a bitter taſte. Heat produces the ſame effects on it as on the other camphorats. 
It effloreſces ſlowly in the air. It is difficultly ſoluble, but more eaſily fo in warm 
than in cold water. It is decompoſed by all the other earths, and by the alkalis 
It is decompoſed alſo by the mineral acids, and by the acetous, oxalic, nitric, and 
tartarous. The nitrat of lime, and the muriat of alumine, are the only ſalts which 
produce a complete decompoſition of the camphorat of-magneſia. Alcohol diſſolve: 
this ſalt with the aſſiſtance of heat, but the alumine is depoſited by cooling. The 
addition of water prevents the precipitation of this earth. It is a general fact, 
Lagrange remarks, that this acid is never precipitated from its ſolution in alcohol 
by water, a circumſtance which diſtinguiſhes this acid from the benzoic. An. di 


Chem. Tom. XXIII. p. x53. Tom. XXVII. p. 19. 


SUBERIC ACID. 


Bovition LAGRANGE has publiſhed ſome new experiments — 28 
on the ſuberic acid, in the XX111, volume of the Aunalle de Chemie,” + © 


NOTES ON SUBERIC "ACID, 113 


Six parts of nitric acid are to be diſtilled by a gentle fire, with one part of the 
;aſpings of cork ; nitrous vapours are diſengaged, the cork ſwells and aſſumes a yel+ 
low colour; and, in proportion as the diſtillation advances, it ſinks. When the 
froth, which is formed, ceaſes to appear on the ſurface of the liquor, the acid 
which had paſſed over into the receiver is to be returned into the retort, and the 
diſtillation repeated till no more red vapours are produced. The retort is then to 
de taken from the ſand-bath, and while it is {till warm, its contents are to be poured 


into a glaſs or porcelain cup, which is placed on a ſand-bath, and expoſed to a very _ 


gentle heat. The mixture, which is to be conſtantly ſtirred with a glaſs rod, 
gradually thickens; and as ſoon as white vapours are obſerved to be diſengaged, 
the mixture is to be removed from the ſand-· bath, and ſtirred carefully till it cools. 
During the diſtillation of x drachm of cork with 6 of nitric acid, 113,63 inches of 
gas were diſengaged; of this about 49 cubic inches were carbonic acid, and the 
reſt nitrous gas. 

The yellow ſaline maſs i is now to be mixed with twice its weight of water, 
melted with a gentle heat and filtered, . The liquor which paſſes through the 
filtre, is of a clear amber colour, and has a peculiar ſmell ſomewhat fimilar to 
that of pruſſic acid. It becomes muddy by cooling, is covered with a ſaline pel- 
licle, and depaſitcs a pulverulent ſediment. 

The precipitate is to be collected and dried with a gentle heat, and the liquor 
evaporated till the acid which it contains be all depoſited. This acid is obtained 
by precipitation in a pulverulent form, and by evaporation in thin irregular pel- 
licles. Diflolved in a ſmall t of boiling water, it ſtimulates the throat and 
excites coughing, 

Suberic acid reddens blue vegetable colours and attracts humidity from the air, 
particularly when impure. It becomes brown by expoſure to light. Heat vola- 
tiles it. By expoſing it to the blow-pipe, this acid emits the ſmell of the ſe- 
dacic acid, | 

When very pure, an ounce. of water diſſolves. only 4 grains of ſuberic acid. 
Boiling water diſſolves nearly half its own weight, which it depoſites again by 
cooling. 

The other acids have little action on this acid. A kind of ether may be ob- 
:1ined from it by diſtilling it with alcohol, 

It decompoſes the acetit and nitrat of lead, and gives a green colour to the ni- 
trat of copper. It decompoſes alſo the nitrats of n and ſilver, together 
with the ſulphats of copper, iron, and zink. 

The ſuberat of potaſh forms priſms with four unequal "ORs It has a bitter 
faltiſh taſte, and reddens blue vegetable colours. It ſwells with heat, and parts 


readily with its acid. It is very ſoluble in water. Suberat of potaſh is decom- 


poſed by barytes, and by the mineral acids. All the metallic ſolutions are de- 
compoſed by this falt. It decompoſes alſo the ſulphat of alumine, the muriats of 
alumine and lime, the nitrats of lime and of alumine, and the phoſphat of alu- 
mine, 

Suberat of fads is not obtained in a cryſtallized ſtate ; it has a lightly bitter 
taſte, reddens tincture of turnſole, and attracts humidity from the air. It is ſo- 
luble in alcohol, and is decompoſed by the fire, by barytes, and by potaſh. Mi- 
neral acids precipitate the ſuberic acid, Suberat of ſoda decompoſes calcareous, 
magneſian, and aluminous ſalts. 

Suberat of ammoniac has a ſaltiſh taſte, which at laſt becomes bitter. It attracts 
humidity from the air, and reddens blue vegetable colours. It is volatilized with- 
out any remainder by an intenſe heat; water diſſolves it readily, Barytes, the 
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fixed alkalis, and lime decompoſe it, as, do alſo the mineral and oxalic acids, It 
decompoſes the aluminous and magneſian ſalts. ; 

Suberat of barytes is not cryſtallizable. It ſwells and melts by the action of 
heat, and is ſoluble in water, e parame of acid. It is not decompoſed by 
alkalis, but the mineral and oxalle- Acids take from it its baſis. It EY all 
the ſalts, except the fluat of lime and barytic ſalts, 

Suberat of lime does not cryſtallize, It has a white colour, a flightly gt. 
taſte, and does no edden the tincture of turnſole. It ſwells on burning char. 
coal, while its atid 1s difengaged. Suberat of lime is more folvble in warm than 
in cold water. Barytes, potaſh, and ſoda, precipitate the lime. It is decompoſed 
by the mineral and by the oxalic acids. It decompoſes the carbonat of potaſh and 
ſoda, the fluat of magneſia, the phoſphat of alumine and ſoda, together with the 
borat of potaſh. 

Suberat of magne/ia reddens tincture of turnſole, has a bitter taſte, is ſoluble in 
water, and attracts humidity ſrom the air. It exiſts in a pulverulent form. It 
ſwells and melts by heat. Its acid is decompoſed by the blow- -pipe. Barytes, al- 
kalis, and lime decompoſe this ſalt, as do alſo the mineral ang oxalic acids. It 
decompoſes the muriat of alumine, the nitrats of lime and alumine, the borat of 
potaſh, the fluat of ſoda, the borat of ſoda, and the phoſphat of alumine. 

Suberat of alumine reddens tincture of turnſole. It attradts humidity from the 
air, and is decompoſed by an intenſe heat. The other earths, the alkalis and mi- 
neral acids decompoſe it. It decompoſes the ſulphat and muriat of iron, the ni- 
trats of ſilver, mercury, and lead. 

The ſuberic acid has no action on platina, gold, and nickel, but it forms me- 
tallic ſuberats with oxyds of ſilver, mercury, lead, copper, tin, iron, biſmuth, 
arſenic, cobalt, antimony, mangancſe, and molybdrna. In general, theſe ſalts ds 
not cryſtallize, and have all an exceſs of acid. 


' CICERIC ACID. 


ProvsrT, in a letter inſerted in the Journal de Phyſique for May 1787, firſt men- 
tions the exiſtence of an acid liquor on the ſtalks, leaves, and pods of the pea vetch, 
or the cicer arictinum of Linnæus. When waſhed and bruiſed, this plant did not 
exhibit any mark of acidity. Prouſt' conceived that it was merely an acidifiable 
baſe which exuded from the plant, and which was afterwards converted into an 
acid by combining with the oxygen of the atmoſphere. 

Deyeux, who collected this acid liquor, ſeems inclined to think that the hairs 
which cover this plant are the excretory organs, in which this acid is formed. 
From ſome experiments which he made with a view to diſcover the nature of the 
acid, he concludes it to be the ſame with the oxalic, and conſiders this plant as the 
only inſtance in which pure uncombined oxalic acid is 8 Journ. de Phy. 
An. VII. Tom. III. p. 362. 

Diſpan, however, who had made a great variety of experiments on this acid, is 
of opinion, that it differs not only from the oxalic, but from every known acid. 
He collected the acid liquor by wiping the plant with a clean linen cloth, and by 
waſhing the cloth in diſtilled water, to which it imparts the acid. When the wa- 
ter has acquired a taſte ſufficiently acidulous, it is to be filtered, and evaporated 
with a gentle heat to the degree of concentration required. This liquor, accord - 
ing to Diſpan, acquires by evaporation a colour which paſſes gradually from a c:; 
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rron yellow to the colour of M alaga wine. The following are the propertics, 
which this chemiſt aſcribes to the cictric acid, | 

1. It has a ſharp and penetrating taſte. 

2. It reddens the blue vegetable colours which are ſenſible to acids. 

3. It efferveſces with alkaline and calcareous carbonats. 

4. It does not form any depoſite or mouldineſs by age. 8 

5. It preſerves its colour and tranſparency, but loſes LE of its ſtrength 
and acidity, . 

6. It gives a beautiful red carmine colour. | | 

7. It is precipitated by the gallic acid, and gives a beautiful mn colour. 

4 It forms a kind of fyrup by evaporation, and does not N 

9. It becomes brown and brittle like a gum by drying. 

Ciceric acid forms with potaſh à ſalt which eryſtallizes in bundles of ſhining 
needles turned ſpirally and parallel to each other. The taſte of this ſalt is cooling, 
like that of nitrat of potaſh ; but it leaves behind it a ſalme ſharp taſte, It diſ- 
ſolves readily in water. It melts. on burning charcoal; . boils and ſwells up con- 
ſiderably, The carbonaceous matter which it forms leaves behind it ſpongy 
aſhes, of a grey colour, 

With ſoda this acid forms a ſalt which docs not Re and which hag an 
auſtere taſte. 

Its combination with ammoniac affords, by ſpontaneous evaporation, 8 
rent ſhining cryſtals, of which the form has not yet been determined.” A gentle 
keat decompoſes this ſalt by volatilizing the ammoniac. 

Lime produces with this acid a ſoluble ſalt, which, by a cautiouſly conducted 
evaporation, cryſtallizes in very large ſolid polyhedrons, that have ſome analogy 
with thoſe of ſugar. At firſt this ſalt ſeems to have little taſte, but at the end of 
ſome time it produces a faline taſte. It is reduced to a dry and friable maſs by the 
heat of lighted charcoal. Cacbonat of potaſh and the oxalic acid decompoſe it. 

Magnc ſia forms with this acid a ſale which cryſtallizes i in white grains, the fi. 
gure of which has not been determined. It has a ſaline taſte, burns readily, and 
leaves behind it a greyiſh reſidue. 

The ciceric acid diſſolves iton filings with efferveſcence. This combination, 
which has a ſtyptic taſte, does not cryſtallize, but it affords a cruſt by evapora- 
tion that is deliqueſcent. Lime and alkalis decompoſe this ſalt, and precipitate the 
iron of a greeniſh blue colour, which ſoon hecomes yellow. From theſe experi- 
ments Diſpan concludes that the ciceric acid is of a peculiar nature, different from 
all other vegetable acids; but it ſcems to be (till undetermined whether the acid 
liquor exuding. from the pea vetches contains two different acids, or if the ciceric 
is a modificatign of the oxalic acid. Journ. de Phyſ, An. VII. p. 202, 49-3 ; Ann, 
de Chem. Tom. XXX. p. 179. ä 
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CHAPTER VIII. 


CONCERNING THE SACCHARINE MATTER, GUMS, AND MUCILAGES, 


Tur ſaccharine matter, which many chemiſts conſider as 3 
kind of eſſential ſalt, is ſound in a great number of vegetables, 
and may be properly ranged among their immediate principles. 
The maple, the. birch, the red beet, the parſnip, the grape, 
wheat, &c. contain it. Margraaff extracted it from moſt vege. 
tables. The petals of many flowers, and the nectariums placed 
in thoſe organs, elaborate a principle of this kind. 

The ſugar cane, arundo faccharifera, contains it in larger 
quantities, and affords it more readily, than any other plant. 
The ripe canes are cruſhed between two iron cylinders placed 
perpendicularly. The expreſſed juice falls on a plate beneath, 
and is called melaſſes. It flows into a caldron, where it is boil, 
ed with wood- aſnes and lime, and the ſcum taken off. This 
boiling with aſhes and lime is repeated in three other boilers, 
and converts it into ſyrup. It is then. ſtrongly boiled with 
lime and alum ; and when it is ſufficiently concentrated, it is 
poured into a veſſel called the cooler. When it is cooled ſo that 
the finger may be plunged into it without injury, it is poured 
into barrels placed over certain ciſterns, and pierced at the 
bottom with many holes, ſtopped with canes. The ſyrup be- 
comes ſolid in the caſks, and part flows out through the holes 
into the ciſtern beneath. The ſugar in this concrete ſtate is 
yellow and greaſy; it is called myſcovados. It is refined in the 
ſugar iſlands by boiling, and pouring into inverted earthen 
cones, called pant. That part of the ſugar which is incapable 
of becoming concrete, runs through the aperture of the pan 
into a pot placed beneath; it is called coar/e /yrup. The baſe of 
the ſugar loaves is taken away, and white ſugar in powder is 
put in its place, and preſſed down; the whole is then covered 
with moiſtened clay. The water of the clay filtrates through 
the ſugar, and carries with it a portion of the mother water, 
which runs out through the aperture at bottom, and is received 
in other pots; it is called ine Hyrup as being purer than the 


\ 


former. A ſecond covering of clay is put on when the firſt is 
dry, and the water is ſuffered to filter through a ſecond time; 
after which, the loaves axe carried to a ſtove to dry. At the 
end of eight or ten days theſe loaves are broken, and the 
powdered ſugar is conveyed to Europe, where it is refined into 
ſugar of different qualities. 

The procels of refining conſiſts in boiling the ſugar in lime- 
water, together with bullocks blood, taking off the ſkim three 
or four times, and filtering the liquor, which 1s then poured 
into pans to make loaves. The loaves are covered with a ſtra- 
tum of moiſtened clay, and the water is thus filtered through 
the ſugar, by the repeated addition of a new ſtratum of clay as 
the former becomes dry, until the ſugar has acquired the re- 
quiſite degree of whiteneſs. The loaves of refined ſugar are 
then conveyed into a love, and at the end of eight days are 
wrapped in paper, and tied up for ſale. The remaining ſyrup, 
which cannot be cryitallized, is ſold uuder the name of melaſſes. 

All chemiſts formerly ſuppoſed that theſe different opera- 
tions ſeparate a fat matter from ſugar, and by that means ren- 
der it ſuſceptible of cryſtallization, Bergman thinks that lime 
ſerves to deprive it of that exceſs of acid which prevents its 
taking the ſolid form. This acid can be nothing elſe but 
that which is formed by heat, or the pyro-mucous acid we 
have ſpoken of in, the preceding chapter. As the liquor is 
quickly evaporated during the whole proceſs, it takes the form 
of a granulated and irregular maſs, in the ſame manner as we 
have before obſerved with reſpect to the ſulphat of zink. 

Sugar is a ſubſtance holding in ſome reſpects an intermedi- 
ate place between eſſential ſalts and mucilages. It poſſeſſes the 
property of cryſtallizing. lt cryſtallizes in hexabedral trun- 
cated priſms, and in this ſtate is called /ugar-candy. By diſtil- 
lation it affords water, pyro-mucous acid, and ſome drops 
of empyreumatic oil; at the ſame time that a great quantity 
of carbonic acid gas, and hydrogen gas, holding charcoal in ſo- 
lution, are diſengaged. The reſidue is a ſpongy light coal, 
which contains a ſmall quantity of carbonat of potaſh. 

Sugar is inflammable. On hot coals it melts, and ſwells up 
very much, emits a penetrating vapour, and becomes converted 
into a brown yellow-matter, called caramel. It is very ſoluble 
| H jj 
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in water, to which it gives much confillence, and conſtitutes a 
kind of ſaccharine mucilage, called frup. Syrup, diluted with 
water, is capable of fermentation, and affords ardent ſpirit. 

Bergman has obtained from all ſaccharine matters, eſpecially 
ſugar, pure oxalic acid by means of the nitric acid. For this 
purpoſe, one part of ſugar in powder is mixed 1n a retort with 
fix parts of nitric acid, and a gentle heat is applied. The eva. 
poration is continued for fome time after the red vapours have 
ceaſed. The folution being ſuffered to coal, affords white cry. 
ſtals in the form of needles or priſms, which are the concrete 
oxalic acid. The decanted liquor treated a fecond time with 
three or four parts of the ſame nitrous acid, affords, by a new 
cryſtallization, prifms of the ſame form. The operation is again 
repeated on the ſecond mother water. An ounce of white ſu- 


gar, by this proceſs, affords about three drachms of priſmatic 


ſalt, which is diſſolved in hot water, and cryſtallized by cool- 
ing, in order to obtain it in a ſtate of purity. | 
Sugar 1s very extenſively uſeful. It 1s a food which, taken 
in too large a quantity, 1s capable of heating the animal ſyſtem. 
It is very much uſed in pharmacy, where it 1s the baſe of ſy- 
rups, lozenges, and other preparations. It is very uſeful, as a 
medium to favour the ſolution or ſuſpenſion of reſins, oils, &c. 
in water. It preſerves the juices of fruits, after they are re- 
duced into'a jelly. It may even be conſidered as a medicine, 
fince it is inciſive, aperient, ſlightly tonic, and ſtimulant ; and 
there are, accordingly, inſtances of diſorders, ariſing from ob- 
ſtructions, which have been cured by the habitual uſe of ſugar. 
Certain juices, which flow out of plants, have a ſaccharine 
taſte. Manna and neQar are of this kind. Manna is produced 
by the leaves of the pine, the oak, the juniper, the willow, the 
fig-tree, the myple, &c. The ash, which is very abundant in 
Calabria, Sicily, &c. affords the manna in commerce. It flows 
naturally from theſe trees, but is much more abundantly ob- 
tained by making inciſions in their bark. That which is col- 
lected on chips of wood, or ſmall ſticks, introduced into the 


artificial apertures, forms a kind of ſtalactites, perforated with- 


in, and called manna in the teur. Manna, in Flakes, flows on the 

bark, and contains ſome impurities. The inferior, unfuous ſert, 

contains many foreign ſubſtances, and conſiſts of the refute 
: | 
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pieces of the two former kinds: It is always moiſt, and fre- 
quently adulterated. The taſte of manna is ſweet, and ſlightly 
nauſeous. The manna afforded by the larch tree, which abounds 
in Dauphiny, and that of the alhagi, which grows in Perſia, in 
the neighbourhood of Tauris, are not uſed: the latter bears 
the name of fereniabin. Manna is ſoluble in water, and affords, 
by diſtillation, the ſame products as ſugar. Treated with lime 
and white of eggs, it affords a ſubſtance reſembling ſugar ; and, 
by the proceſs already deſcribed, with the nitric acid, it af- 
ſords the concrete oxalic acid. F 

It is uſed as a purgative, 1n the doſe of from one to two, or 
three ounces ;z or in the doſe of a few drachms, diluted, as an 
alterative. a | 

Another kind among the proper juices of plants, is that 


called gum, or mucilage. This ſubſtance is very abundant in 


the vegetable kingdom. It is found in a great number of 


roots ; the young ſhoots, and new leaves, contain it in large 


quantities. This principle may be known by its viſcous and 
adheſive quality, when theſe parts are cruſhed between the ſin- 
gers. At the time of the year when the juices are moſt abun- 
dant, it naturally exſudes through the bark of trees, and thick- 
ens at the ſurface into gum. Gum is ſoluble in water, to 
which it gives a thick and viſcous conſiſtence. This ſolution, 
known by the name of mucilage, becomes dry, tranſparent, and 
brittle, by evaporation. 

Gum burns without any ſenfible flame; it melts, and boils 
upon hot coals; by diſtillation, it affords much water and py- 


romucous acid, a ſmall quantity of thick and brown oil, and 


carbonic acid gas, mixed with hydrogen gas. Its coal is very 
bulky, and contains a ſmall quantity of the carbonat of potalb, 

Three kinds of gum are uſed in medecine, and in the arts. 

1. Gum, which flows from the apricot, pear, plumb trees, 
&c, It is white, yellow, or reddiſh ; and when well ſelected, 
may be applied to the ſame uſes as other gums. A kind of 
gummy juice, of a beautiful yellow colour, flows from the elm, 
and is ſometimes found in conſiderable quantities on its bark. 
| find this gum to be inſipid, ſoluble, viſcous, and to poſſeſs all 


the characters of juices of this nature. 


2. Gum arabic, which flows from the acacia in Egypt and 


Arabia. Gum Senegal is of the ſame nature: it is uſed in me- 
H uy 
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decine as a ſofteuing and relaxing remedy; it gives conſiſtence 
to crayons, and is uſed in ſeveral arts. : 

3- The gum Tragacanth, which flows from the adragant of 
Crete; aſtragalus tragacantha. It is adminiſtered in the ſame 
caſes as the foregoing. Its ſolution is ſomewhat thicker ; aud 
it,requires more water to diflolve it than the other gums. Vil. 
cous flakes are depoſited from its ſolution. 

Mucilages, of the ſame nature as gums, are obtained from 
many plants. The roots of mallows, the greater comfrey, the 
bark of elm, linſeed, the ſeed of quinces, &c. afford viſcous 
fluids, by maceration in water, which, by evaporation, leave 
true gums. The decoction of theſe plants is N in 
medecine, inſtead of gums. 

All theſe ſubſtances, chemically conſidered, ſeem, at firſt 
fight, to be bodies not much compoſed, fince chemical experi- 
ments often exhibit ſubſtances, which, by their gelatinous form, 
ſeem to reſemble gums and mucilages. Yet, from theſe vege- 
table products, which ſeem to conſtitute an excrementitious 
humour, are obtained water, liquid pyromucous acid, carbonic 
acid, an oily principle, and fixed alkali, united to a coaly refi. 
due. This refidue contaius likewiſe a fixed earth, whoſe nature 
is not yet known. 

When gums and mucilages are treated with the nitric acid, 
aided by heat, they afford cryſtallized oxalic ac, It appears, 
therefore, that they contain the oily or radical p#inciple, whoſe 
combination with the oxygen conſtitutes this ſpecics of acid. 

The annalogy between mucilage and ſaccharine matters, is 
likewiſe obſervable in the fumes of burned gum, which in ſmell 
reſemble that of caramel, as well as by the nature of the pro- 
ducts both afford by diſtillation, and the poroſity and lightneſs 
of their reſidual coal. Among fruits which become ſaccharine, 
there are ſome, as for example, apricots, pears, &c. from which, 
before the time of their maturity, a true gum exſudes. The 
kind of dry mucilage, which we ſhall hereafter deſcribe, un- 
der the name of amyl/aceous fecula, is converted into ſaccharine 
matter by germination, "Theſe facts, and many others which 
might be urged, ſhow, that there is a ſtrong reſemblance be- 
tween ſugar and gum, The infipid and gummy mucilage may 
perhaps paſs to the ſtate of ſugar, by a kind of fermentation. 
If the fact were eſtabliſhed, it would be proper to place this 
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fermentation before that which Boerhaave has diſtinguiſhed by 
the name of /þirituous ; and it would always precede it, whe- 
ther in the proceſs of vegetation, or in thoſe operations which 
are artificially made to produce the ſaccharine taſte in barley, &c. 
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SUGAR, GUMS, AND MUCILAGES. 


W. are indebted to Mr. Cruickſhank for ſome moſt intereſting experiments te- 
ſpeRing the nature and compoſition of ſugar and mucilage. The following ac- 
count of theſe experiments is taken verbatim from the late valuable work of Dr. 
Rollo on Diabetes, p. 452+ 

« Sugar has been ſuppoſed to be a ſubſtance, intermediate between the vege - 
table mucilages and acids, containing more oxygen than the former, but leſs than 
the latter. With a view to aſcertain this, and ſome other facts relative to theſe 
ſubſtances, the following experiments were made. 

« Two ounces of refined ſugar were introduced into a retort, and expoſed to a 
heat gradually increaſed, until its bottom became red hot; there came over into 
the receiver 8 1-half drachms of a ſharply acid liquor, which required 150 grains 
of a ſolution of potaſh to ſaturate it ; this liquor was mixed with a little empy- 
reumatic oil; the charry reſiduum which remained in the retort weighed 5 
drachms nearly. The quantity of gas which eſcaped during the operation, muſt 
therefore have amounted to two I-half drachms; ſome of this being collected, 
was examined, and found to conſiſt of a mixture of carbonic acid gas, and hydro- 
carbonat. | | 

« Two ounces of gum arabic were introduced into a retort at the ſame time, and 
expoſed to a heat in every reſpe& ſimilar ; the quantity of acid liquor which 
came over into the receiver, amounted to 7 drachms and 40 grains; this contain» 
ed a little more empyreumatic oil, but was not ſo ſharp as that obtained from the 
ſugar, and required only r18 grains of the ſame ſolution of potaſh to ſaturate it: 
the charry reſiduum which remained in the retort weighed 3 drachms and 45 
grains; the quantity of elaſtic fluid or gas, which eſcaped during this proceſs, 
muſt therefore have amounted to about 5 drachms; it conſiſted, like the former, 
of a mixture of hydro-carbonat, and carbonic acid gas, but towards the end of 
the operation the proportion of hydro- carbonat was more remarkable. From 
theſe experiments it would appear, that ſugar yields, by diſtillation, more pyro- 
mucous acid than gum, in the proportion of 150 to x18, The reſiduary charcoal 

of the ſugar likewiſe exceeded that of the gum; but this may in part be accounts» 
ed for, from the greater quantity of hydro-carbonat yielded by the latter. As 
oxygen is now allowed to be the univerſal acidifying principle, and as the acid 
produced in both inſtances (viz. the pyromucous) was the ſame, it may be reaſons 


ably inferred, that the ſugar which afforded the greateſt quantity of acid, con- 


tained likewiſe the greateſt proportion of oxygen; for it is probable, that both the 
carbonic acid, and the hydro-carbonat, were formed from the decompoſition of 
the water, as neither were produced in any quantity till near the end of the ope- 


* 


6 


* 
— — 2 
. 29... EE Gt >. oo DALES” =” —d— 2 — ——— — — 
_ >. as _ - hy % by 


OE OED On Ins 


— — — — 


— 
—— <roen—e a 


I22 NOTES ON SUGAR, 


ration ; the oxygen, therefore, contained in the former, ſhould not be confideres 
as entering eſſentially into the compoſition of either the gum or ſugar, 

« Tt is well known, that vegetable mucilage and fecula, are ſomehow converted 
into ſugar by malting. We conceived, therefore, chat it would throw conſider. 
able light on this ſubject, to obſerve with more attention than had hitherto been 
done, the particular changes and decompoſitions which take place during this 
proceſs. With this view the following experiments were made. 

December 1/1 1796. A quantity of barley, after being ſoaked in water for 24 
hours, was put into a wine glaſs, which was introduced into a jar containing 
common air, and inverted over water. The temperature in this and the follow. 
ing experiments was preſerved between 60? and 70® as nearly as poſſible. At the 
end of 5 days it began to grow, and on the 28th the greateſt part had thrown out 
ſhoots at leaſt half an inch in length, On February 5th, vegetation was ſtill 
going on, and the air in the jar had ſomewhat diminiſhed ; the barley being now 
withdrawn, was found to be very ſweet, and nearly converted into the ſtate of 
malt. The air in the jar was ſound to conſiſt of azotic and carbonic acid gas, in 
the proportion of 20 to 6, the whole of the oxygen being either abſorbed, or con -· 
verted into carbonic acid, 

January 19th 1797. A quantity of barley, previouſly ſteeped in water for 43 
hours, was introduced, as in the laſt experiment, into a jar containing oxygen 
gas, and inverted over water, to which ſulphuric acid had been added. At the 
end of 3 days it began to grow, and this proceſs went on to the 29th. The wa. 
ter had now riſen conſiderably in the jar, the gas having ſuffered a diminution of 
about one third. The barley being withdrawn, {ſmelled completely like malt, and 
taſted ſweet. The gas in the jar, on examination, was found to conſiſt of 64 parts of 
carbonjc acid, 32 azot, and 4 oxygen; ſrom which it would appear that the air em- 
ployed in this experiment had contained originally about 20 per cent. of azatic gas. 

« To be more certain of the nature of the change which the pure air undergoes 
in this proceſs, the experiment was repeated as follows, 

January 234. A quantity of barley, ſoaked in water for 2 days, was intro- 
duced into a jar containing very pure oxygen gas, and inverted over mercury, 
At the end of 3 days the barley began to grow, and the proceſs continued for 
10 days, although very ſlowly ; the column of gas remained exaQly of the fame 
height, ſo that it had undergone no apparent diminution or increaſe. The barley 
being withdrawn, the air in the jar was examined, and found to conſiſt of car- 
bonic acid gas, mixed with only 1-5oth of its bulk of oxygen gas. The barley 

was partly converted into malt, the quantity of oxygen being inſufficient to pro- 


duce this change upon the whole. 


« Another experiment with common air was made at the ſame time, and ex- 
aQly under ſimilar circumſtances, In this caſe the barley did not begin to grow 
till the end of the 4th day; and at the end of 10 days, had made much leſs pro- 
greſs than that in the oxygen gas. It was now withdrawn, and the air in the 
jar, which had increaſed a little, examined, when it was found to conſiſt of car- 
bonic acid and azotic gas, in the proportion of x to 2 nearly, mixed with a very 
ſmall quantity of oxygen gas; a little of the barley taſted ſweet. 

« Being now ſatisfied, that during the evolution of the ſaccharine principle 
from vegetable mucilage, &c. a quantity of oxygen was either abſorbed, or con- 
verted into carbonic acid; we wiſhed to know if this proceſs could take place in 
any degree, without the preſence of this gas. 

In order to determine this point, the following trials were made. 

« January 20th. A quantity of barley, ſoaked as in former experiments, Was 
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:ntroguced into à jar filled with, and inverted over mercury. At the expiration 
of 12 days, 2 very conſiderable quantity of gas was produced, an leaſt five or fix 
times the bulk of the barley, but nothing like vegetation was perceivable ; this, 
on examination, was found to be carbonic acid gas, being entirely abſorbed by 
lime water, The barley had not the leaſt ſweet taſte, nor did it appear to have 
undergone any ſenſible change. > 

« 0n Fanuary 20th, Another portion of the ſame ſoaked barley was introduced 
into a wine glaſs, and placed in a jar containing nitrous gas, inverted over water. 
At the expiration of 10 days, the gas had undergone a flight diminution, but 
there was not the ſmalleſt appearance of vegetation, The barley being with- 
drawn, and examined, was found to have undergone no apparent change, The 
gas contained about 1-9th of its bulk of carbonic acid, the remainder being pure 
nitrous gas, as was manifeſt from the diminution it underwent, when mixed with 
pure air. The nitrous gas which diſappeared in this inſtance muſt have been ab- 
ſorbed either by the barley or the water; the carbonic acid gas which was found 
mixed with it, is accounted for by the laſt experiment. 

« Two other portions of ſoaked barley were introduced into jars, the one con- 
taining hydrogenous, and the other azotic gas, and inverted over mercury. At 
the expiration of 12 or 14 days, there was not the leaſt appearance of vegetation 
in cither, but the gas in both had increaſed in bulk about 1-5th. The barley 
being withdrawn and examined, that in the hydrogenous gas taſted muſty, but 
not ia the leaſt ſweet ; the portion in the azot appeared to have undergone no 
change. The gas in both jars contained from 1-3d to 1-4th of its bulk of car- 
bonic acid, the remainder being the original gaſes not ſenſibly changed. 

« From theſe experiments, therefore, it is manifeſt, that oxygen is abſolutely 
neceſſary for the converſion of vegetable mucilage, and fecula, into ſugar; as in 
no one inſtance was ſaccharine matter formed where this was not preſent, and the 
quantity of the former bore always a certain proportion to that of the latter; 
for we found in all the trials, that when the oxygen was conſumed, this proceſs 
immediately ceaſed. + 

lt may ſtill remain doubtful, whether the oxygen is abforbed by the barley, 
or merely converted into carbonic acid. We are inclined to think, that it is 
chiefly abſorbed, although part may alſo be conſumed in the formation of this 
acid; for we have ſeen that carhonic acid is formed without the preſence of oxy- 
gen gas, and that in very conſiderable quantity, which we conceive muſt proceed 
from the decompoſition of the water, whoſe oxygen unites with the carbonaceous 
principle of the barley, whilſt its hydrogen is fixed, and may be neceſſary to the 
production of the ſaccharine principle, We ſuppoſe, therefore, that vegetable 
mucilage is converted into ſugar by being deprived of part of its carbon, whilſt 
at the ſame time it unites with a greater proportion of oxygen, and probably alſo 
with-hydrogen, from the decompoſition of the water. Thus then, both from 
analyſis and ſyntheſis, it would appear, that ſugar contains more oxygen than 
gum or mucilage. From this hypotheſis it ſhould follow, that if ſugar were de- 
prived of part of its oxygen, it muſt loſe its ſweetneſs, and form ſomething like a 
gum, To ſee how far this might be accompliſhed, was the object of the follow- 
ing experbnents. a 

A quantity of ſyrup was introduced into a *ar filled with, and inverted over 
mercury ; to this was admitted about an equal quantity of the phoſphuret of lime; 
a conſiderable production of phoſphoric gas almoſt immediately took place, and 
the mercury deſcended in the jar. At the expiration of eight days the ſyrup was 

withdrawn, and ex:mined; it had ns ſenſibly ſweet taſte, but rather a bitter 
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aſtringent one; when filtered, alcohol produced a copious white precipitate i 
flakes, very much reſembling mucilage ſeparated from water by the ſame ſubſtanc., 
The experiment was ſomewhat varied as follows: A little refined ſugar wa 
diſſolved in alcohol, and to this ſolution a little phoſphuret of lime was added; 
no phoſphoric gas was diſengaged, nor was there any apparent action produced. 
More phoſphuret being added, the mixture was allowed to remain in an open 
phial for ſeveral days, The alcohol being now evaporated, ſome diſtilled water 
was added; but this produced no diſengagement of gas, as the phoſphuret had 
been decompoſed, and converted principally into phoſphat of lime. The mixture 
being filtered, and the clear liquor evaporated, there remained a ſubſtance e. 
| tremely tenacious, and which had much the appearance of gum arabic; its taſte 
was bitter, with a very ſlight degree of ſweetneſs; when ſqueezed between the 
| teeth it had exactly the feel of gum, but more tenacious, It did not appear to be 
ſoluble in alcohol, or at leaſt in any conſiderable quantity; when thrown upon 
red hot iron it burned like gum, and left a bulky and infipid charcoal. 

It would appear that the ſaccharine principle had been deſtroyed in theſe expe. 
riments, and converted into ſomething reſembling a gum ; that this was eſfeed 
by the abſtraction of oxygen is rendered highly probable, from-the nature of the 
fubſtance employed, and the change which it was found to have undergune; or 
there are few ſubſtances which have ſo firong a tendency to combine with oxyg:n 
as the phoſphuret of lime. ; 

« Some other trials of a ſimilar nature were made, by mixing ſolutions of ſugzr 
with the different ſulphurets, and by agitating them with nitrous gas in cloſe veſ- 
ſels. The ſulphurets, more eſpecially that of potaſh, manifeſtly deſtroyed the 
faccharine taſte; but on account of the ſolubility of the different products, the 
nature of the change could not be ſo eaſily and accurately aſcertained. The ac- 
tion of the nitrous gas was more doubtful, 

, In order to be ſatisfied how far the effects produced on the ſugar in the 
former experiments might be owing to the abſtraction of oxygen, we added to 
ſolutions of this ſubſtance in water, both lime and pure potaſh, and boiled the 
mixtures for ſome time. The lime manifeſtly combined with the ſugar, to which 
it communicated a very bitter aſtringent taſte, but it was ſtill ſweet; a little al. 
cohol added to the filtered ſolution, produced a precipitate in white flakes, ſome- 
what ſimilar to that in the experiment with the phoſphuret, and which appeared 
to be a combination of ſugar with lime, Vitriolic acid likewife precipitated the 
lime in the form of ſclenite, and in a great meaſure reſtored the natural taſte. 
Some of the filtered ſolution being evaporated by a gentle heat, there remained a 
ſemi-tranſparent ſubſtance, much more tenacious than the thickeſt ſyrup, but not 
equal to that produced by the phoſphuret of lime, and it had a rough bitter taſte, 
mixed with a certain degree of ſweetneſs. The potaſh likewiſe appeared to con- 
bine with the ſugar, the ſweet taſte being more completely deſtroyed than by the 
lime; but on the addition of ſulphuric acid, ſulphat of potaſh was formed, ant 

this being precipitated by alcohol, the ſweetneſs appeared to be completely re- 
ſtored. It may likewiſe be proper to obſerve, that when alcohol was added to 
portion of the ſolution of ſugar and pure potaſh, after it had been boiled to the 
conſiſtence of a ſyrup, no union took place, but the alcohol, notwithſtanding the 
mixture was completely and repeatedly agitated, ftill ſwam pure on the top; 3 
circumſtance which would ſeem to prove, that-a new compound is formed by 
theſe ſubſtances, which is not ſoluble in this fluid, although they are both com- 
pletely ſo in a ſeparate ſtate. 

Having found, that ſugar might be converted into a ſpecies of gum, by de- 
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priving it of part of its oxygen, we conceived that gum might, by the addition: 
of oxygen, be changed into a ſubſtance reſembling ſugar ;/ but although ſeveral” 
rials were made, with a view of combining oxygen, in different proportions,” 
with gum arabic, no remarkably ſweet taſte was at any time perceived; on the 
-ontrary, in every experiment; it ſeemed'to run very readily into the acid tate, 
particularly when expoſed to the action of the oxygenated muriatic acid gas. 

« From the failure of theſe trials to convert mucilages into ſomething reſemb- 
ling ſugar, we began to ſuſpect that they were not ſo ſimple as had been gene- 
rally ſuppoſed, With a view to throw ſome ne on this ſubject, the following 
omparative experiments were made, 

One ounce of powdered gum arabic was introduced into a coated glaſs re- 
ort, to which a receiver with a pneumato-chemical apparatus was adapted; heat 
being gradually applied, there came over into the receiver 3 drachms 30 grains 
ot pyromucous acid, mixed with a little heavy empyreumatic oil; after the retort 
had been red hot for ſome time, it was removed, and the charry reſiduum which 
it contained was ſound to weigh 1 drachm 46 grains. This had a greyiſh colour, 
and burned very ſlowly ; but when expoſed to a flrong heat in an open crucible, 
it leſt a whitiſh powder, amounting to 10 grains, which was found to be lime 
mixed with a very ſmall proportion of calcareous phoſphat. 

« The pyromueous acid being ſuper- ſaturated with lime, a ſtrong ſmell of am- 
monia was inſtantly perceived,” and a piece of paper dipped in muriatie acid, 
deing held over the veſſel, copious white ſumes were immediately produced. 
This circumſtance ſhows, that azot forms a conſtituent part of the gum. 

« There were collected in the pneumato-chemical apparatus, 273 ounces mea- 
ſure of gas; of this 93 were carbonic acid, and the remaining 180 that ſpecies of 
hydro-carbonat, which is obtained by heat from moiſtened charcoal. £ 

« Two meaſures of this gas, well freed from carbonic acid, were mixed with 
I 1-half of very pure oxygen gas, and introduced into a ſtrong glaſs jar, filled 
with, and inverted over mercury; when fired by the electric ſpark, they ac- 
cupied the ſpace of one meaſure only ; lime water being admitted, the whole was 
abſorbed, except a very ſmall particle, which was found, from the nitrous teſt, to 
be pure air. From a number of experiments we have found, that twelve mea- 
ſures of oxygen gas when united with carbon, produce 10 of carbonic acid gas. 
Hence it follows, that the quantity of oxygen gas neceſſary to the formation of 
carbonic acid gas muſt in this caſe have been . . 1 meaſures, or a little better; 
the remainining .4 muft therefore have been conſumed in the production of water, 
and would bc ſuſficie: at to ſaturate .3 of hydrogen, equal in weight to .048 of 2 
grain nearly. 

Now an ounce wacafore of carbonic acid gas weighs. 864 of a grain, and this con- 
ains .24 of pure charcoal; hence the quantity of pure charcoal to hydrogen in this 
infammable gas, muſt be as .24 to .048, or 5 to 1. 

« But one meaſure of pure hydro- carbonat, ſuch as may be obtained from the de- 
compoſition of camphor, by making its vapour paſs through a red hot earthen 
tube, or from the diſtillation of animal ſubſtances, opium, &c. requires two of 

pure air to ſaturate it, and the quantity of carbonic acid amounts to 1.45. which 
makes the proportion of carbon to hydrogen, as 12 or 13 to 1; hence theſe gaſes 
differ materially, and ought not to be confounded; indeed the difference between 
them is manifeſt, from the manner in which they burn when mixed with common 
ar, and brought into contact with an ignited body; pure hydro-carbonat burns 
lowly with a perfectly white flame, and never detanates; on the contrary, the 
compound inflammable gas juſt mentioned, hurns rapidly with a reddiſh Aue 
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flame, and more or leſs of a detonation. We thought it neceſſary to mention this 
cireumſtance, as much confuſion might be produced by applying the ſame name, 
to ſubſtances conſiderably different. It is remarkable that ether decompoſed by 
heat, affords pure hydro- carbonat, whilſt alcohol yields the mixed ſpecies, 

But to return an ounce of gum tragacanth was ſubmitted, in a coated gha 
retort, to a ſimilar proceſs, and the products collected were as follows: 


tek at 4 c Dr. Gt. 
Charcoal remaining in the retort 1 45 
Pyromucous acid -  - = — e 


Carbonic acid gas - - 178 0z. meal. 
Hydro- carbonat 91 ditto 5 

« The charcoal burned ſlowly with a peculiar phoſphoreſcent flame, and left : 
white reſiduum of 12 grains, which was found to conſiſt of lime mixed with a 
little calcareous phoſphat. 

« The pyromucous acid being ſuper-ſaturated with lime, the quantity of am- 
monia diſengaged appeared to be conſiderably greater, than from that afforded by 
the gum arabic. 

« Having in this way diſcovered lime in both ſpecies of gum, we were anxious 
to know, if this earth could be detected by reagents, without having recourſe to 
decompoſition by heat. Accordingly a quantity of ſulpuric acid was dropped 
into a ſolution of gum arabic: after ſtanding for ſome hours, a number of needle. 
like cryſtals were ſlowly depoſited; theſe being ſeparated were rediſſolved in 
diſtilled water; to this ſolution the oxalat of ammonia was added, when a copi- 
ous precipitate of oxalat of lime immediately took place. 

« From theſe experiments therefore, it is manifeſt, that gums conſiſt of oxygen, 
hydrogen, carbon, azot and lime, with a little phoſphoric acid. 

« An ounce of refined ſugar was next introduced into a coated retort, and the 
pacumato-chemical apparatus applied as in the former experiments, The pro- 
* obtained were, | 

5 Oz. Dr. Gr. 

Pyromucous acid, with a drop or two of 
pyreumatic oil! © 4 30 
ET 24,4. A&A > 
Hydro-carbonat + 8 - -=- 219 ox. meaſ. 
Carbonic acid 1 RTP 42 o:. meaſ. 


« The pyromucous acid being ſuper - ſuturated with lime, not the leaſt veltige 
of ammonia could be perceived—ſugar therefore does not contain azot ; neither 
does it contain lime, for the charcoal, which was of a beautifully black colour, 
burned out completely, when expoſed to a ſtrong red heat. 

« Being deſirous of aſcertaining more completely, the difference between com- 
mon ſugar, and the faccharine matter ſecreted by the breaſts of animals, an ounce 
of the cryſtallized ſugar of milk, was diſtilled in an apparatus ſimilar to that 
* deſcribed, and the products were found to be | 
Oz. Dr. Gr. 
Pyromucous acid mixed with a very little 

empyreumatic oll - - S:..4 0 
Charcoal with a little phoſphat of lime l 
Carbonic acid gas - - 8 31 0z, meaſ. 
Hydro-carbonat of the ſame nature with that g 
obtained in the former experiments 103 ditto, 
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-« The charcoal being burned in an open crucible, their remained about one 
grain, which appeared to be phoſphat of lime chiefly. | 

« The pyromucous acid was next ſuper- laturated with lime, but the quantity 
of ammonia diſengaged was ſo ſmall, that it could with difficulty be detected; 
there appeared however to be a very little. 


Hence then it would ſeem that this animal ſugar, contrary to what might be 5 


expected, contains hardly any azot. 

« It would appear alſo, that it contains leſs charcoal and more oxygen than 
common ſugar. 

« [n order to inveſtigate fill further the nature of theſe ſubſtances, we en- 
deavoured to aſcertain the quantity of oxalic baſis or radical, contained in each, 
or how much oxalic acid they would afford, when treated with an equal propor- 
tion of the nitrous acid. 

« An ounce of ſugar was added to fix ounces of the concentrated nitrous acid, 
diluted with an equal bulk of water; when the action had in a great meaſure 
ceaſed, heat was applied, and the evaporation continued until the liquor was re- 
duced to about an ounce by meaſure: after this had cooled, the cryſtals were 
ſeparated by filtration, and the remaining fluid again evaporated, until the whole, 
when cold, ſhot into a maſs of cryſtals, leaving only a few drops which refuſed to 
cryſtallize ; theſe cryſtals being collected, and well dried on blotting paper, 
amounted to 4 drachms 20 grains, or a little better than half the weight of the 
ſugar employed. 

An ounce of gum arabic was next treated with an equal proportion of nitrous 
acid properly diluted ; the quantity of cryſtals collected amounted to 3 drachms 36 
grains; but in this inſtance, the laſt cryſtals obtained were mixed with an in- 
loluble white powder, which being ſeparated from the oxalic acid, by the addition 
of diſtilled water, amounted to 6 grains, and was found to be. oxalat of lime. 
The pure acid therefore did not exceed 3 drachms and a half. An equal quantity 
of gum tragacanth afforded by the ſame proceſs 3 drachms 10 grains of oxalic acid, 
and 10 grains oxalat of lime. | 

« An ounce of the ſugar of milk » treated in a fimilar manner with 6 
ounces of the concentrated nitrous ac) d d; and there were obtained 
in all 3 drachms 48 grains; theſe cr were mixed with a white pow- 
der, which being but little ſoluble in «- 7, 3 readily ſeparated ; it amounted 
to 30 grains, and appeared to be the ſacc ie acid of Scheele; hence the pure 
cxalx acid did not exceed 3 drachms 18 grains. 

An ovnce of honey yielded by a ſimilar proceſs 4 drachms 4 grains of pure 
oxalic acid, but exhibited no ſigns of ſaccholactic acid. 

The following table will ſhow at one view the different products reſulting 


from deſtructive diſtillation, with their relative proportions; and likewiſe thoſe 


obtained by the nitrous acid, 
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& From theſe experiments it would appear, that ſugar conſiſts merely of carbon, 
hydrogen, and oxygen, and that gum differs from ſugar not only in containing 3 
leſs proportion of oxygen, but alſo by its combination with lime and azot ; and 
that the ſugar of milk differs from both, as it contains the radical of the ſaccho- 
lactic acid; in other reſpects, however, it approaches very nearly to the nature 
of vegetable ſugar. Does the milk of carnivorous and graminivorous animals 
yield the ſame proportion of this acid, and is this ſugar itſelf always of the fame 
nature ? a 

From the well-known factꝭ reſpecting vinous fermentation, there is now tea - 
ſon to ſuppoſe, that no ſubſtances, but thoſe which conſiſt ſimply of carbon, hy- 
drogen, and oxygen, are ſuſceptible of it, and that an union with a fourth, changes 
the nature of the compound ſo much, as to render this proceſs impracticable. 
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« With a view to throw ſome light on this obſcure ſubj ect, the following ex- 
iments were made. N 

Ag 4%, 1793. An onnce of ſugar, diſſolved in 5 ounces of water, was 
digeſted with a little freſh flaked quicklime, in a moderate heat for about 15 mi- 
nutes; the ſolution was then filtered, and about 2 drachms by meaſure of good 
yeaſt added; the veſſel and mixture, weighing 17 oz. 2 dr. were introduced be- 
low a large bell glaſs. | 

« There was placed cloſe to it, as a ſtandard, another veſſel, containing an 
ounce of ſugar diſſolved in 5 ounces of warm water, and to which an equal quan- 
tity of yeaſt was added. This veſſel and mixture, which weighed together 17 
ounces 1 drachm 10 grains, were likewiſe placed under a bell glaſs. The tem- 
perature of the room during the whole of this experiment was rather high, aud 
varied from 68 to 75 of Farenheit. 1 

« The laſt mixture began to ferment in 12 hours, and in 24 the proceſs ſeemed 
very briſk, much water now condenſing on the ſide of the hell. In five days the 
proceſs began to ſubſide; in ſeven the yeaſt fell to the bottom, and the liquor be 
came clear, The mixture, at this time, ſmelled ſtrongly of beer turned a little 
four, although it ſtill taſted ſweetiſh. It was ſuffered to remain until the 23th, 
when it was removed from the hell and weighed, and the loſs 'was found to ex- 
teed three drachms; it now taſted much like a mixture of«ſtrong vinegar and 
honey. 

During the whole of this period, amounting to 24 days, the mixture contain- 
ing the ſugar digeſted with the lime, fle ver ſhowed the leaſt appearance of fer- 
mentation, nor was there any moiſture condenſed on the ſides of the bell, The 
veſle] and mixture being now weighed, the loſs amounted to two drachms nearly ; 
the liquor ſmelled very muſty, and had a rough aſtringent taſte mixed with ſweet · 
neſs, but was not in the leaſt acid. In this inſtance the yeaſt fell to the bottom 
very ſoon, the liquor continued more or leſs muddy, and became, at laſt, a little 
mouldy at the top. | A 

We next digeſted an ounce of ſugar, diſſolved in five ounces of water with 
a little potaſh, and to the filtered ſolution added about two drachms of very good 
yeaſt, This mixture was expoſed in an open veſſel to a temperature of about 65®; 
and another veſſel, containing a ſolution of an equal quantity of ſugar, mixed with 
yeaſt, placed by it as a ſtandard. 

* The ſolution with the yeaſt alone, began to ferment in 12 hours; but the 
other containing the. potaſh, ſhowed no ſymptoms of fermentation at the end of 12 
days, | 

* Being now in a great meaſure ſatisfied that any fourth ſubſtance combined, 
although in ſmall quantity, with the three which form ſugar, would prevent ſer- 
mentation, we next Wiſhed to know if every compound, conſiſting of carbon, hy- 
drogen, and oxygen, however diffcrently theſe ſubſtances might be proportioned, 
were ſuſceptible of this proceſs. The ſugar of milk, from what has been already 
obſerved, evidently conſiſts of theſe three ſimple ſubſtances, but from a number 
oi its ſenſible properties, and the reſult of its aralyſis by heat, as well as its con- 
taning the radical of the ſaccholactie acid, it is manifeſt that their combinations 
and proportions muſt be very different from theſe of common ſugar. | 
| * We therefere mixed a ſolution of this ſaccharine matter with the uſual quan- 
tity of yeaſt, and expoſed it to a temperature ranging from 65%? to 70 in four 
Cays ſome degree of fermentation was perceptible, and in three days more became 
briſk; at the end of ſixteen, when this proceſs had apparently ceaſed, the liquor 
was examined; it now had the ſmell of cyder, but rather more of the flavour of 

Vi. III. I | 
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apples; to the taſte it was very ſour, and when added to the tincture of litmus, 
ſtrongly reddened it. | 
The acid thus produced, either contained, or conſiſted of common vinegar ; 
for, with the oxyd of lead, it formed a ſweet ſaline maſs, compoſed evidently of 
lender priſmatic cryſtals, which were not deliqueſcent “. 
«* Hence it it manifeſt, that the ſugar of milk is at leaſt in ſome degree ſuſcep- 
tible of the vinous fermentation. 0 
« Having obſerved in our attempts to convert gum into ſugar, that it ſeemed 
to run eaſily into the acid ſtate, we were anxious to know if any thing like fer. 
mentation preceded this ſtate, or if it was poſſible to convert it into an acid, by 
mere expoſure to the air, without the addition of ſome fubſtance containing much 
oxygen, as the nitrous or oxygenated muriatic acids. Accordingly a ſolution of 
gum arabic, mixed with a proper proportion of good yeaſt, was introduced into 
an open veſſel, and kept at a temperature ranging from 68 to 759 for twenty-ſix 
days, but during this period nothing like fermentation was perceived—the mir- 
ture at laſt emitted a very peculiar and offenſive ſmell, the gum, however, Kill 
retained its natural taſte, and was not in the leaſt four. In this caſe it would ap- 
pear, that the azot and lime, which in the gum are combined with carbon, hy. 
drogen and oxygen, prevented the vinous fermentation, and conſequently the ſor- 
mation of any thing like vinegar. 

« Tt has been ſuppoſed, that a decoction of purely animal matter might under- 
go certain ſpontaneous changes, and at laſt become acid. In order to determine 
this point, about ſixteen ounces of a ſtrong decoction of beef were introduced in- 
to an open veſſel, and kept at the temperature of about 68 or 70. A few days 
after, an equal quantity of a ſimilar decoction, mixed with an ounce of yeaſt, was 
likewiſe expoſed in an open veſſel, to air of the ſame temperature. 

« At the end of five days, the decoction, without any mixture, began to ſhow 
evident marks of putrefaction, but did not in the leaſt taſte acid, nor had it ever 
ſhown any ſigns of vinous fermentation; in two days more it became extremely 
offenſive, accompanied with the production of ammonia. 

*The decoction with the yeaſt did not ſhow any evident ſigns of putreſaction 
until the ſeventh day, but there was nothing like fermentation perceived; in two 
days more, it became extremely putrid and offenſive, and was thrown away. 

« Hence it would appear, that neither vegetable nor animal mucilages art. 
when pure, in any degree ſuſceptible of the vinous fermentation ; indeed theſe are 
facts, which have been ſo generally admitted, that had not a contrary opinion 
been lately advanced, we ſhould have conceived the three laſt experiments unne- 


The miſtake has no doubt ariſen from obſerving the facility with which a de- 
coction of a mixture of animal and vegetable matter, runs into the acid Nate ; but 
in this caſe, the animal ſubſtance performs the part of yeaſt only; and it is in this 
way that diabetic urine ſo readily ferments ſpontaneouſly, and becomes vinegar. 

« From the preceding experiments, we may draw the following concluſions : 

« rf, That fugar conſiſts of carbon, hydrogen, and oxygen; and may be con- 
fidered as a pure vegetable oxyd. | 

« 2d, That ſugar of milk is compoſed of the ſame principles, but contains more 
oxygen, and conſiderably lefs charcoal. 
zd, That gum differs from ſugar in containing, beſides carbon, hydrogen and 
oxygen, both lime and azot. 


See Scheele's Eſſays, page 274. 
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« 4th, That vegetable farina cannot be converted into ſuccharine matter, with- 
out the joint action of oxygen and water, the firſt of which appears to be abſorb. 
ed, and the laſt decompoſed during this proceſs, 

„Ich. That when ſugar is deprived of its oxygen, or combined with other ſub. 


llances, it loſes nnn and is no longer ſuſceptible of the vi- 
nous fermentation. 


« 6th, That e animal mucilages, in their pure Nate, are 
ſuſceptible of this proceſs.” | 


FIXED OILS, 
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CHAPTER IX. 


OF FIXED OR EXPRESSED OILS. 


Ons are proper juices, of a fat and unctuous nature, either 
ſolid or fluid, indiſſoluble in water, combuſtible with flame, 
and volatile in different degrees; they are contained in the 
proper veſſels, or in peculiar veſicules, Theſe ſubſtances are 
found in two ſtates in vegetables ; either combined with other 
principles, as in extracts, mucilages, &c. or at liberty. Our 
attention muſt at preſent be directed to the latter. 

Chemiſts have ſuppoſed the exiſtence of a ſimple oily prin- 
ciple, as well as of a primitive ſalt. This oily principle, com- 
bined with different ſubſtances, and modified by theſe combina. 
tions, conſtituted, according to them, the different ſpecies of 
oils obtained in the analyſis of vegetables. The characters 
attributed to this ſimple and primitive oil, were great fluidity 
and volatility, neither colour nor ſmell, combuſtibility with 
flame and ſmoke : it was ſaid to be incapable of uniting with 
water, and to conſiſt of water and an acid combined with an 
earth and phlogiſton. It is certain that oils, in their decompo- 
ſition, always afford a ſmall quantity of acid, and much hydro- 
gen gas: the earth forms but a ſmall part, as they leave but 
an inconſiderable quantity of fixed and coaly reſidue. This 
notion, reſpecting the oily principle, muſt be conſidered as a 

mere hypotheſis. 

Oils are never formed but by organic bodies; and all ſub- 
ſtances in the mineral kingdom, which preſent oily characters, 
have originated from the action of vegetable or animal life. 
It is even very probable that they are only formed in vege- 
tables, and that they paſs without alteration into animal ſub- 
ſtances, 

The oily juices of vegetables are diſtinguiſhed into * oils 
and volatile oils. 

Fixed oils, named likewiſe fat cils, faveet oils, expreſſed oils, are 
very unctuous; their taſte is commonly mild and inſipid, and 
they have no ſmell ; they are not volatilized but by a heat ſus 
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perior to that of boiling water, and do not take fire till heated 
{ufficiently to volatilize them. The wick, which is uſed to 
burn fat oil in lumps, anſwers this purpoſe ; it heats the oil to 
ſuch a degree, as volatilizes it. 

Moſt fixed oils are fluid, and require a conſiderable degree of 
cold to congeal them; others become ſolid by a very light de- 
gree of cold; and others again are almoſt always ſolid : theſe 
laſt are called vegetable butters, though very improperly. | 

Fixed oils are not emitted from the ſurface of vegetables, 
but are contained in the kernels, the pippins, and emulfive 
ſeeds. They are extracted by breaking the cellules by which 
they are encloſed ; that is to ſay, by pounding and preſſure. 

Fixed oils expoſed to air are changed, and become rancid ; 
their acid becomes developed, and they loſe their properties, 
at the ſame time acquiring others, by which they more nearly 
reſemble volatile oils. Water and alcohol, by waſhing off this 
diſengaged acid, deprive them of their ſtrong taſte, but never 
reſtore their original ſtate 2. 

Berthollet has diſcovered, that fat oils thinly ſpread on the 
ſurface of water, and expoſed to the air, become thick, and 
reſemble wax. It 1s now demonſtrated, that this thickening 
ariſes from the abſorption of atmoſpheric oxygen, becauſe all 
the ſubſtances which contain this principle, and which yield it 
to the fixed oils, as ſeveral acids, and particularly-the oxyge- 
nated muriatic acid with metallic oxyds, thicken the — oils, 
and reduce them to the ſtate of wax. 

By diſtillation they afford an acid phlegm of a penetrating 
ſmell, a light oil, a denſer oil, and a large quantity of bydro- 
gen gas mixed with carbonic acid. The quantity of refidual 
coal is not abundant. By rediſtilling theſe, ſebacic acid, of 
which we ſhall treat in the animal kingdom, and an oil which 
becomes lighter each time, are obtained. 'Fhis is known by 
the) name of philsſephical oil; the alchemiſts prepared'it by diſtill- 
ing, for ſeveral ſucceſlive times, a fixed oil with which they had 
imptegrared a brick. It is not exactly known, how far this 
decompoſition may be carried, though it is ſaid that fixed oil 
may this way be reduced into the diſengaged ä prin- 
ciple, water, acid, air, and earth b. 


* Water does not produce any change in fat oils in the cold, 
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but it purifies them, by carrying off part of their mucilage, 
which is likewiſe precipitated during their cothbuſtion, and is 
the cauſe of their property of fermenting and becoming ran- 
cid. It is well known, that water thrown on burning oils, 


_ cauſes them to give a ſironger flame, inſtead of extinguiſhing 


them. This depends on the decompoſition of the water, which 
affords oxygen to the oils, and allows much hydrogen gas to 
eſcape. When the vapour of the flame of burning fat oil is 
collected in a chimney, terminated by a worm pipe, a large 
quantity of water 1s obtained ; whenge it follows, that this 
immediate principle of vegetables contains hydrogen. 
Fixed oils do not combine with filiceous earth; with clay 
they form a ſoft paſte uſed in chemiſtry, by the name of fat 


lute. 


By particular p s they combine with wy: 03g ade which 
reduces them to a fa us ſtate, 


Lime unites with oils, but not in a very evident manner 
when the ſubſtances are immediately applied to each other. 

Pure alkalis combine readily with fat oils, and ee a 
compound called ſoap. 

To prepare this compound, oil of olives, or of Grenat al. 
monds, is triturated with a concentrated lixivium of ſoda, ren. 
dered cauſtic by lime, and known by the name of foap dye. The 
mixture becomes thick in a few days, and is converted into the 
ſoap uſed in medicine. The ſoap of commerce is made by 
boiling the lixivium with rancid oil; it is then white. Green 
ſoap is made with the marc of olives and potaſh. 

Soap is ſoluble in pure water; heat decompoſes it, and dif- 
engages phlegm, oil, and ammoniac produced from the fixed al- 
kali and the oil ; the coal contains much fixed alkali. This 
artificial compoſition of ammoniac ſeems to prove, that fixed 
alkalis contain azot, which reacts on the hydrogen of the oil. 

Lime water decompoſes ſoap, according to the obſervation of 
Thouvenel ; an inſoluble calcareous ſoap is then formed, which 
is depoſited in grains. Acids poured on ſoap diſengage the 
oil, but ſomewhat altered. 

The ammoniac does not combine with fixed oils without dif- 
ficulty ; yet, by long trituration, the mixture becomes _ 
and rather more conſiſtent ©, 


Fixed oils unite with acids, and form peculiar ſoaps, when 
the acid made uſe of is weak. Achard, Cornette, and Mac- 
quer, have made experiments reſpecting theſe compounds. 


Achard added concentrated ſulphuric acid, by ſmall portions, 
to fixed oil, This mixture being continually triturated, be- 


comes at length converted into a brown maſs, ſoluble in water 
and alcohol. The oil obtained from this ſoap by alkalis, as 
well as by diſtillation, 1s always more or leſs concrete. Mac- 
quer adviſes, in making this ſoap, to pour the acid on the oil; 
but he obſerves, that an acid ſoap made in this manner is 
ſcarcely ſoluble in water. The ſoap which is prepared by tri- 
turating common alkaline ſoap with concentrated ſulphuric 
acid, is more ſoluble. The concentrated ſulphuric acid ren- 


ders fixed oils black, and cauſes them to reſemble bitumens. 


This phenomenon appears to ariſe from the reaction of the 
hydrogen of the oil on the oxygen of this acid, 


The fuming nitrous acid immediately changes fixed oils to a 


black colour, and inflames ſuch as are of a drying nature. 
Thoſe which do not dry cannot be inflamed, but by a mixture 
of this acid, and that of ſulphur, as Rouelle the elder has 
ſhown in his Memoirs on the Inflammation of Oils, printed 
among thoſe of the Academy for the year 1747. 

The muriatic and carbonic acids act but weakly on fixed 
oils ; the former, however, in a concentrated ſtate, combines 


with them to a certain degree, according to Cornette. The oxy- 


genated muriatic acid thickens them much, and appears, by 
the abſorption of its oxygen, to convert them into a ſubſtance 
nearly reſembling wax. 

The action of the other acids on fixed oils 5 is not known; 
theſe oils do not appear to combine with neutral ſalts. Many 
of the latter, more eſpecially the calcareous ſalts, decompoſe 
alkaline ſoaps. In this decompoſition, eſpecially that effected 
by the ſulphats of lime and magneſia, which are frequently 
contained in water, the ſulphuric acid unites with the fixed 
alkali of the ſoap, and forms ſulphat of ſoda ; the lime or the 
magneſia combines with the oil, and forms a kind of ſoap 
ſcarcely at all ſoluble, which floats in whitiſh curd- like maſſes 
on the ſurface of the water. This is the cauſe of the common 
appearance produced by hard waters, when attempts are made 
to uſe them with ſoap. 
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The action of hydrogen gas on fixed oils has not yet been 
examined, 

Fixed oils diſſolve ſulphur in a boiling heat, and this ſolu- 
tion is of a deep browniſh red colour, of a very fetid ſmell, 


and gradually depoſites ſulphur in the cryſtalline form. When 


this combination is diſtilled, the ſulphur is volatilized, diſſolv- 
ed in the diſengaged hydrogen gas of the oil, and cannot be 
found again in the ſolid ſtate. This experiment well deſerves 
to be carefully repeated, Sulphureous gas 1s likewiſe obtain, 
ed in this decompoſition. | 

Fixed oils no not appear capable of uniting with pure me. 
tallic ſubſtances, excepting copper and iron, on which they 
have a conſiderable action. But they combine with metallic 
oxyds, and form thick, concrete combinations, of a ſoapy ap- 
pearance, as may be obſerved in the preparation of unguents 
and plaſters. Theſe preparations have not yet been chemical. 
ly examined; it is only known, that certain metallic oxyds are 
reduced in the formation of plaſters ; as for example, the oxyds 
of copper and lead, &t. In docimaſtic operations, fixed oils 
are uſed to reduce metallic oxyds. Berthollet deſcribes an in- 
genious and {imple proceſs, for immediately combining a fixed 


oil with any metallic oxyd, in the ſaponaceous form. It con- 


ſiſts in pouring a ſolution of ſoap into a metallic ſolution ; the 
acid of the Jatter ſeizes the fixed alkali of the ſoap, and the 
metallic oxyd 1s precipitated in combination with the oil, to 
which it communicates its colour. In this manner a beautiful 
green ſoap is formed with ſulphat of copper, and a brown ſoap 
with ſulphat of 1ron ; theſe compounds may perhaps be uſeful 
in painting. Scheele has diſcovered, that by combining oil of 
ſweet almonds, of olives, of rape, or of linſeed, with the oxyds 
of lead, and adding a ſmall quantity of water to the mixture, 
a ſabſtance is ſeparated, which he calls the ſweet principle. 
By evaporating the water, this principle is obtained, of the 
conſiſtence of ſyrup; by a ſtrong heat it takes fire; part is vo- 
latilized in the diſtillation withont bnrning ; the reſidual coal 
is very light, The ſweet principle does not cryſtallize, nor 
does it appear ſuſceptible of fermentation ; nitric acid diſtilled 
four times from it produces oxalic acid. This ata ape 
pears to be a Kind of mucilage. 
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Fixed oils diflotve bitumens, and, in particular, amber, but 
they require the aſſiſtance of heat. Theſe combinations are a 
kind of fat varniſh, ann does not become dry without difli- 
culty. 2 * 

Fat oils may be diſtinguiſhed 3 into three genera. 98 

The firſt comprehends pure fat oils, which congeal by I. 
thicken lowly, form ſoaps with acids, and do not take fire by 
the nitric acid, unleſs ſulphuric acid be likewiſe uſed. 

1. Such are oil of olives obtained from the pulp af that 
fruit, cruſhed between two mill-ſtones, and preſſed in ſacks 
made of ruſhes. The firſt product is called virgin Gal; that 
which is obtained from the marc, moiſtened with water, is leſs” 
pure, and depoſites a ſediment. The oil of unripe olives is the 
oleum omphachine of the ancients. Oil of olives freezes at ten 

degrees above zero, on Reaumur's thermometer, and does not 
become rancid in leſs than about twelve years. 

2. Oil of ſweet almonds extracted without heat, becomes 
quickly rancid ; it does not freeze till its temperature is re- 
duced to fix degrees above o of Reaumur's ſcale. 

3. Oil of rape obtained from the ſeeds of a kind of cabbage 

| called col/a. 

4. Oil of ben, extracted from the ben nut, from Egypt and 
Arabia; it is very acrid, inodorous, and freezes very eaſily. 

The ſecond genus comprehends drying oils, which ſoon be- 
come thick, do not congeal with cold, are inflamed by the 


; 

) 

1 nitrie acid alone, and form a kind of refin with ſulphuric 
) acid. 

| 1. Such are linſeed oil, obtained by preſſure from linſeed 
f t is uſed in oily varniſhes, and in painting. 

3 2. Nut oil applied to the ſame uſe. 

, 3. Oil of poppy ſeeds, which is not at all narcotic, as the 
1 Abbe Rozier has clearly ſhown. 

e 4. Oil of hemp ſeed, which is very drying. 7 

. In the third genus we comprehend conerete fat oils, or 
Fl vegetable butters, among which we may diſtinguiſh the fol- 
Tr lowing. 

d 1. Butter of cocoa, obtained from the chocolate nut: four 
. ſpecies of cocoa are diſtinguiſhed ; the large and ſmall caracca, 


che berbice, and that of the Iſlands. The butter is extracted 
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by ebullition in water, and is purified by melting with a ea. 
tle heat. 
2. The cocoa nut affords a butter of the ſame kind. 

3. The wax of vegetables is of the ſame kind, exce 
that it is more ſolid. It is extracted from the ga/e in — 
where it is made into yellow, green, or white candles, accord. 
ing to the manner in which the wax is extracted. The cat. 
kins of birch and poplar afford a ſmall quantity of this kind 
of wax. That of Louiſiana is more abundant ; Berthollet 
quickly bleaches it with the oxygenated muriatic acid. 

The uſe of fixed oils in the arts, and in medicine, is very 
extenſive, They are medically preſcribed as relaxing, ſoften. 
ing, and laxative remedies ; ſome are even purgative, as the 
oil of Ricinus, or Palma Chriſti, which has been likewiſe dil. 
covered to poſſeſs the property of deſtroying and 'evacuating 
the tenia, or ſolitary worm. They enter into many medical 
compounds, ſuch as balſams, unguents, plaſters, &c. ; they 
are often uſed as food, on gccount of the mucilage they con- 
tain. | 
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2 YenNeBier remarks, that oils which are expoſed to the contact of air, abſorb 
this ſubſtance, become white, and loſe their fluidity, and in time become rancid 
and glaring. Though theſe changes take place in the dark, yet they are greatly 
promoted by expoſure to light. They take place alſo much ſooner in oxygen 
gas, than in common atmoſpherical air. An. di Chem. Tom. XI. p. 89. 

d Oils which are imperfeRly burned depoſite a ſoot, to which we give the name 
of lamp-black, This ſubſtance ſeems to be merely the unchanged carbon of the 
oil ; for when every part of the oil in combuſtion is expoſed to the aRion of the 
air, as in Argand's lamp, no ſoot whatever is formed. The products in this calc 
are merely water and carbonic acid gas. 100 pounds of olive oil, according ts 
Lavoiſier, conſiſt of, 


Lbs. Oz. Gros, Grains. 
Carbon, 78 15 2 68 
Hydrogen, 21 0 5 4 


Am. de le Acad. 1784. 
From the fixed oils becoming rancid by keeping, and from their affording id 


acid phlegm, as well as a ſmall portion * diſtillation, there 
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reaſon to believe they contain a portion of oxygen, which has been overlooked by 
Lavoiſier in his Calculation. Putivs. Crell's Ann, 1785, B. II. p. 349- 

c There is a memoir by Darcet, Lefevre and Pelletier, inſerted in the 19th vo- 
lume of the Annalles de Chemie, which contains much new, accurate, and intereſting 
information reſpecting the preparation of the different kinds of ſoap. This me- 
moir, which, from the nature of the ſubject, does not eaſily admit of abridgment, 
may be regarded as a complete treatiſe on the art of ſoap- making. 

Chaptal propoſes to form a new kind of ſoap, by diſſolving, with the aſliſtance 
of heat, wool in a ſolution of potaſh or ſoda, When theſe ſubſtances are employ. 
ed by themſelves, they are apt to injure the clothes, by diſſolving a part of them, 
and by giving to them a diſagreeable roughneſs. 

The quantity of wool which alkali can diſſolve, will depend on the firength of 
the ley, its degree of cauſticity, and the degree of heat employed. 2 pounds 3 
ounces 6 gros of cauſtic alkali, at 12% of concentration, diſſolved, in a boiling heat, 
10 ounces 4 gros of wool. The ſoap, when cold, weighed 1 pound 4 ounces. 

The alkali to be uſed in this proceſs is to be prepared in the uſual manner with 
quicklime, If the wool be not white, the ſoap will give a coloured tinge to the 
clothes which are waſhed with it. Wool ſoup ſeems to be beſt fitted for ſtuffs 
which are coloured, or are to be dyed. The animal odour mn 
ſtuffs goes off in the air. 

Chaptal found, that this ſoap anſwered very well for cotton. It ſeemed to have 
the veſt eſſects in rendering cotton fit for the reception of colouring matter, He 
propoſes to employ this ſoap in the domeſtic purpoſes of waſhing linen and wool, 
a. de Chem, Tom. XXI. p. 32. i 
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_ VOLATILE OILS. 


CHAPTER X. 
CONCERNING VOLATILE OILS. 


Vor.atiLE or effential oils differ from fixed oils, by the follow. 
ing characters: Their ſmell is ſtrong and aromatic: Their 
volatility is ſuch, that they riſe with the heat of boiling water; 
and their taſte is very acrid. They are likewiſe much more 
combuſtible than the fixed oils. Theſe oils exiſt in moſt ſtrong 
ſmelling plants. They are either contained in the whole plant, 
as in the Bohemian angelica, or in the root only, as in ſtar-wort, 
the iris, the white dittany, and the kidney-wort, &c. or in the 
ſtem, as in the woods of ſandal, ſaſſafras, pine, &c. or in the 
bark, as in cinnamon. In ſome, the leaves only contain it, as 
is obſerved in balm, peppermint, wormwood, &c. in other 
plants it is found in the calices of the flowers, as in the roſe, 
and lavender, The petals of camomile and orange flowet 
abound with it. In others again, it is contained in the fruits, 
as in cubebs, pepper, juniper berries, &c. Laſtly, Many vege- 
tables contain this oil in their ſeeds, as nutmeg, aniſe, fennel, 
and moſt umbelliferous plants. Volatile oils differ from each 
other, I. In the quantity, which greatly varies according to 
the ſtate or age of the plant. 2. In confiſtence: ſome are very 
fluid, ſuch as thoſe of lavender, rue, &c. ; others congeal by 
cold, as the oils of anniſeed or fennel ; others again are always 
concrete, as thoſe of rofes, parſley, kidney-wort, and ſtar-wort. 
3. With reſpe& to colour: ſome are colourleſs, others yellow, 
as that of lavender; others deep yellow, as that of cinnamon; 
others blue, as that of camomile ; others fea-green, as that of 
St. John's-wort ; or green, as that of parſley. 4. By their 
weight: ſome float on water, as moſt of the oils extracted from 
plants growing in temperate countries; others, as thoſe of ſal- 
ſafras and carraway ſeeds, and moſt oils from hot countries, 
fink to the bottom. This property is not, however, conſtant 
with reſpect to climates, the effential oils of nutmeg, peppe!, 
and mace, being lighter than water. 5. With reſpe to ſmel 
and taſte : this laſt property is often very different in the vola- 


” 
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tile oil from that of the plant. For example, pepper affords a 
mild oil, and the oil of wormwood is not bitter. : 


Eſſential oils are obtained, 1. By preſſure, from the cedra, 
ſrom bergamot, from lemons, oranges, &c. ; this is termed 
ſence. 2. By diſtillation: For this purpoſe; the plant is put 
into a copper alembic, together with water ; the water being 
made to boil, comes. over together with the oil into the receiver, 
and is obtained ſeparate by decantation. 

Volatile oils are adulterated either by the addition of fixed 
oils, which may be known by the ſtain ſuch oils make on pa- 
per; or by oil of turpentine, which may be diſtinguiſhed by 
its ſtrong ſmell, that remains after the eſſential oil is evaporated; 
or by alcohol; then the water, by rendering the e tur- 
bid, diſcovers the nature of this alteration. 

Volatile oils loſe their ſmell by a gentle heat; as they are 
very volatile, fire alone does not decompoſe them. When heat- 
ed in cloſe veſſels, a large quantity of hydrogen is diſengaged. 
When heated with contact of air, they quickly take fire, and 
emit a very thick fume, which becomes condenſed: into a fine 
and light coaly matter : they leave very little fixed coal after 
their inflammatiom becauſe they are ſo volatile, that the _ 
matter is formed in the part which is volatilized. 

By expoſure to the air they become thick, and in proceſs of 
time aſſume the character of reſin. Needle - formed cryſtals are 
depoſited ſimilar to thoſe afforded by camphire when ſublimed. 
Geoffroy the younger, obſerved them in the eſſential oils of 
mother-wort, marjoram, and of turpentine, The ſame chemift 
obſerves, that their ſmell is ſimilar to that of camphor . 

They unite difficultly with lime and alkalis, with which they 
form imperfe& ſoaps, which we call /avonules, and are changed 
by acids. The concentrated ſulphuric acid converts them i into 
bitumens; but if it be weak, it forms a kind of ſoap. The 
nitric acid cauſes them to burſt into flame ; the muriatic acid 
renders them ſaponaceous ; and the oxygenated muriatic acid 
thickens them. 

They have no action on neutral ſalts. 

They combine very readily with ſulphur, and form com- 
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See the Memoirs of the Academy for the year 1727, P. 193. 
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pounds, called balſams of ſulphur, in which the ſulphur is ſo 
greatly divided that it can no longer be extracted, and is ſepa- 
rated by heat, in the form of ſulphurated hydrogen gas. 
Mucilages and ſugar render them ſoluble in water. 
They are uſed as cordial, ſtimulant, antiſpaſmodic, &c. re. 
medies. Externally applied, they are powerfully antiſeptic, 
and ftop the progreſs of caries in the bones. 


' NOTES ON CHAPTER X. 


VOLATILE OILS. - 


/ PxousT ſeems to have been among the firſt who examined accurately the cry- 
ſtalline ramifications which ſometimes form in eſſential oils. By evaporating 
theſe oils in the open air, at a temperature varying from —69 to +130 of Reau, 
mur, he obtained cryſtals, which he conceived to be camphor. 

In every eſſential oil, according to Prouſt, there are two ſubſtances which haye 
a tendency to combine with oxygen; one, the radical of a reſin, the other the 
radical of an acid, The reſinous radical ſeems to have the ſtrongeſt affinity, 
The acid baſe operates only through a long period of time. Theſe oils cannot be 
often expoſed to the air, nor diſtilled repeatedly, without exhibiting ſome mark 
of acidity. Prouſt attributes the converſion of theſe ſubſtances into reſins to the 
abſorption of atmoſpherical oxygen. A. de Chem. Tom. IV. p. 179. 

Margueron remarks, that ſome of the volatile oils aſſume the concrete ſtate in 
2 temperature about 8“ above the freezing point of water; while others, again, 
retain their fluidity far below that point. This chemiſt obſerved carefully the 
phenomena which takes place, by expoſing theſe oils in ſmall flaſks to a tempera- 
ture of 11 below freezing. In the upper and internal part of the flaſks, ramifi- 
cations were to be perceived, ſimilar to thoſe which are ſormed on the glaſs panes 
of windows during an intenſe froſt, The oil of Bergamotte, during its expoſure 
ta this cold, exhibited in its ſubſtance a quantity of ſmall elliptic laminz ; that 
of citrons had depoſited ſmall cryſtals; the oil of oranges was the leaſt fluid; aud 
| that of canella alba was partly congealed. By expoling theſe oils for two hours 
to an artificial cold of —22®, ſome of the corks were driven out of the flaſks by 
the formation and ſudden expanſion of an elaſtic fluid, and the upper part of the 
flaſks were at the ſame time covered with numerous ſaline, cryſtallized, dendri- 
tua] ramifications. 

The inferior ſurface of the flaſk, mp the volatile oil of 1 was 
covered with ſmall needles, which were white, and melted readily between the 
fingers. - Applied to the tongue, they produced the freſh and penetrating taſte of 
the oil. Their ſolution in alcohol became white by the addition of water. The 
oil in the flaſk had acquired a kind of Qluggiſh fluidity; its ſmell was leſs lively, 
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and its colour deeper than formerly. mn alcohol, and had loſt a 


portion of its weight. 


Ramiſications were formed in the opper part of the flaſk, containing the oil of 
oranges. In uncorking the flaſk, a portion of an elaſtic fluid eſcaped; and this 
oil exhibited the ſame appearances with that of peppermint, except that it was 
more deeply coloured, and had loſt its fluidity ſo as to adhere to the flaſk like oil 
of turpentine. Some particles were ſeparated from it by mixing it with water, 
which remained conſtantly at the bottom of this fluid. Expoſure to the artificial 
cold produced no other effect except giving riſe to ſome cryſtalline laminæ, of an 
elliptic form. At 4* below zero it reſumed its fluidity. 

Volatile oil of lemons loſt its fluidity by expoſure to cold, att time 
that an amber coloured liquor and ſeveral ſmall cryſtals were ſeparated from it. 
The colour and taſte of the oil had become Jeſs lively. The amber coloured li- 
quor had an empyreumatic ſmell, a bitter and lightly acid taſte; it was miſcible 


with water, reddened tincture of turnſole, and did not precipitate lime water; 
but it efferveſced with carbonat of potaſh. This liquor was in the proportion of 


1-10th of the oil. The cryſtals had no very regular ſhape ; they were inſoluble 
in cold, but melted in warm water, and formed a pellicle on its ſurface during 
refrigeration. They melted by heat, and cryſtallized again in the form of ſmall 
needles by cooling; they did not burn in the flame of a candle, Diſſolved in 
alcohol, they gave a red tinge to tincture of turnſole. 

The upper part of the flaſk containing the volatile oil of turpentine, was cover- 
ed with a flight efloreſcence ; concretions of a white colour, and of a conſiſtence 
greater than that of the oil, adhered to the ſides of the flaſk. Theſe coneretions 
refumed their fluidity at 7* below freezing. The oil from which they were 
ſeparated did not appear to have undergone any change. 

A ſmall portion of the oil of lavender, was volatilized by expoſure to cold, and 
formed a kind of congelation at the upper part of the flaſk. The oil itſelf was 
deprived of fluidity, and had acquired a more intenſe colour. 

The volatile oil of canella loſt its fluidity by expoſure to the cold, and ex- 
hibited a kind of cryſtallization. It reſumed its fluidity at 4b below zero, with- 
out appearing to have undergone any change. 

Margueron varied theſe experiments, by putting ſome diſtilled water into the 
flaſk containing the oils, and ſubjected the mixtures to the temperature of 110 
helow freezing. During the moment the water paſſed to the ſtate of ice, ſeveral 
of the corks were forced out, and an aromatic principle diſengaged. The flaſk 
containing the oil of peppermint was covered with a kind of cappillary vegeta- 
tion; the other oils exhibited nothing worthy of being remarked. The action of 
the cold on the oil of peppermint, had heightened the colour of the oil, and had 
weakened its ſmel]; the cryſtalline needles ſeparated from it were of a white 
colour, filky and brittle, They had the ſmell of peppermint applied to the 
tongue. They had a freſh and penetrating taſte. They did not take fire with 
the flame of a candle, but melted and aſſumed by cooling, tranſparency and a ſolid 
form, The ſolution of theſe cryſtals in water, gave a red tinge to tincture of 
turnſole. The tranſparency of the alcoholic ſolution was not diſturbed by the 
addition of water. 

From theſe experiments, Margueron concludes, that cold diſengages from vola- 
tile oils a part of their aroma, heightens their colours, renders them of a thicker 
conſiſtence, and ſeparates from them*concretions ſome of which appear tb be of a 
Aline nature. 


A faline concretion was obtained from the volatile oil of fennel, which melted in 
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the flame of a candle without being inflamed. It was inſoluble in nitric acid. !: 
diffolved in alcohol, aud the ſolution gave a red tinge to tincture of turnſole, 

Oil of wormwood kept for ſeveral years, had depoſited a yellowiſh ſubſtance, 
which had the ſmell of the oil, and adhered to the fingers like turpentine. This 
ſubſtance inflamed in the candle, and left behind it a Jarge carbonaceous reſidue. 
Heated in à capſule it became fluid, and ſome ſmall needles were formed in it by 
cooling. The water on which this oil had been kept, reddened tincture of 
turnſole. 

Volatile oil of ſage, depoſited by long ſtanding a whitiſh, lamellated, cryſtalline 
eoncretion, which afforded ſome ſmall needles by ſpontaneous evaporation. This 
coneretion did not inflame in the candle; it acquired the conſiſtence of turpentine 

in nitric acid. 
Theſe concretions which were formed in volatile oils, ſeemed to approach to 
the nature of reſins, and to contain an acid ſalt ſimilar in its properties to the 
flowers of benzoin, An. de Chem, Tom. XXI. p. 174. 

Deyeux and Vauquelin, had diſcovered the properties of the benzoin acid, i in 
the concretions depoſited in the water of canella, ſo early as the year 1797. 
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CHAPTER XI. 


' CONCERNING THE CAMPHORATE PRINCIPLE. 


Camrnor is a white concrete cryſtalline matter, of a ſtrong 
{mell and taſte, which reſembles volatile oils in ſome of its / ger 
perties, and differs from them in others. 

From a number of obſervations, chemiſts conſider camphor 
as an immediate principle of vegetables, exiſting in all very 
odoriferous plants, that contain volatile oil. It has been ob. 
tained from the roots of zedoary, thyme, roſemary, ſage, and 
other labiated plants, either by diſtillation or decoction, as Car- 
theuſer and Newman have obſerved ; but this camphor is in 
ſmall quantities, and always has the ſmell of the plant from 
which it is obtained. This fingular ſubſtance ſeems to be com- 
bined with the volatile oils of vegetables, as we may conclude 
from the obſervation. of Geoffroy, mentioned in the foregoing 
chapter. M. Joſſe, apothecary at Parts, ſhowed mea true cam- 
phor obtained from the roots of ſtar-wort. Lorry confidered 
camphor as a principle abounding 1n vegetables, and placed its 
aroma at the head of a claſs of very powerful ſmells, whoſe ef- 
ſects on the animal economy deſerve the attention of chemiſts 
and phyſicians. Prouſt has publiſhed a diſſertation, in which 
he deſcribes a proceſs for obtaining a large quantity of camphor, 
from the oils of ſeveral aromatic plants which grow in Mureia. 

The camphor uſed in medicine, is obtained from a ſpecies 
of laurel which grows in China, Japan, and in the iſlands of 
Borneo, Sumatra, Ceylon, &c. The tree which produces it, 
ſometimes contains ſo large a quantity that it need only be cleft, 
in order to obtain very pure tears of camphor, of conſiderable 
ſize. It is obtained by diſtillation. The roots, or other parts 
of the tree, are put into an alembic with water, which is co- 
vered with a capital, containing ropes of rice ſtraw. On the 
application of a ſufficient heat, the camphor is ſublimed in ſmall 
grayiſh grains, which are afterwards united into larger maſſes. 
This crude camphor is impure ; the Dutch purify it by ſubli- 
mation, after previouſly adding an ounce of lime to each pound 
of the camphor. | 


Vel. III. K 


146 CAMPHOR. 


Camphor is much more volatile than eſſential oils, and ſub. 
limes with the moſt gentle heat; it cryſtallizes in hexago. 
nal laminz, attached to a middle ſtem. By a ſudden heat it 
melts before it riſes. It does not ſeem decompoſable by this 
means; yet if it be repeatedly diſtilled, it affords a reddiſh, 
and manifeſtly acid phlegm,” which ſeems to ſhow that the whole 
might be decompoſed by repeating the operation a ſufficient 
number of times. The temperature of the air in ſummer vo. 
latilizes it, ſo that it is entirely diſſipated. In a cloſe veſſel it 
ſublimes in hexagonnal pyramids, or polygonal cryſtals, which 
were obſerved and deſcribed in the year 1756, by Romieu. 
Its ſmell is ſtrong and inſupportable to ſome perſons ; it takes 
fire readily, burns rapidly with much ſmoke, and leaves no 
carbonaceous reſidue. 

It does not diflolve in water, to which, nevertheleſs, it com- 
municates its ſmell : it burns on the ſurface of water. Ro- 
mien has obſerved, that ſmall pieces of camphor, of the third 
or fourth part of a line in diameter, on the ſurface of a glaſs of 
pure water, have a rotatory motion, and are diſſolved in the 
ſpace of half an hour. He ſuſpects that this motion is produ- 
ced by electricity and obſerves that it ceaſes when the water 
is touched with a body that conducts electricity, ſuch as an iron 
wire ; and-that on the contrary, it continues, though the wa- 
ter be touched with an inſulating ſubſtance, ſuch as glaſs, re- 
fin, ſulphur, &c. * 

Earths, the ſalino-terreſtrial ſubſtances, and alkalis, have 
no action on camphor. It muſt, however, be obſerved, that 
experiments have not yet been made with the cauſtic alkalis. 

Concentrated acids diſſolve camphor. Sulphuric acid, afliſt- 
ed by heat, diſſolves it, and becomes red. The nitric acid diſ- 
ſolves it without any inteſtine motion, and forms a yellow li- 
quid, which, becauſe it floats on the acid, has been called im- 
properly ci of camphor, Mr. Roſegarten has diſcovered, as we 
have already obſerved in Chapter VII. that the nitric acid, by 
diſtilling it eight times ſucceſſively from camphor, converts it 
into a cryſtallizable acid of a peculiar nature. 

The muriatic acid, in the ſtate of gas, diſſolves camphor ; 
as do likewiſe the ſulphureous and fluoric acid gaſes. If water 
be added to theſe ſolutions, they become turbid, and the cam- 
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phor is ſeparated in flocks, which float on the ſurface of the li- 


quid, and does not appear to have ſuſtained any change in its 


properties. Alkalis, and alſo the ſalino-terreſtrial ſubſtances, 
and metallic matters, likewiſe ſeparate camphor from acids, 

Neutral ſalts have no action on camphor. The action of 
ſulphur and bitumens on this ſubſtance is riot known, _— 
it is probable they would unite with it. | 

Fixed oils, and volatile oils, diſſolve camphor by the ü- 
ance of heat. Theſe ſolutions, by cooling, gradually depoſite 
cryſtals in a vegetation ſimilar to that which is formed in ſolu- 


tions of ammoniacal muriat ; namely, a middle ſtem, in which 


very fine horizontal threads are inſerted. This kind of fea- 
thers, examined by the magnifier, is very beautiful and regular. 
Romieu was the firſt who obſerved this beautiful cryſtallization 
(Memoirs of the Academy for 1756, page 448). The ſolution of 
camphor in alcohol, which is much better known and more uſed 
than the foregoing, preſented this obſerver with a cryſtallization 
ſomewhat different, which he obtained by a peculiar proceſs. 

Camphor is one of the moſt powerful remedies the art of 
medicine poſſeſſes. It diſſipates inflammatory tumors in a ſhort 
time, by external application. It is uſed as an antiſpaſmodic, 


and as an antiſeptic remedy in contagious diſorders, putrid fe- 


vers, and in general, in all diforders which are attended with 
nervous affections, or putridity. It is not adminſtered in 
France in larger doſes than a few grains; in Germany, and 
in England, it is given in the quantity of ſeveral drachms per 
day. It is of importance to be known, that camphor often mi- 
tigates heat and pain in the urinary paſlages, as it were by en- 
chantment. It is given, triturated with yolk of eggs, ſugar, 
gums, or in the ſtate of oil of camphor ; and is ſometimes uſed 
in the compoſition of diet drinks. Surgeons uſe camphorated 
ſpirit of wine, whoſe compoſition we ſhall hereafter deſcribe, 
in external gangrenes, and often with good ſucceſs. 


NOTE ON CHAPTER XI. 


0 Canrnorary principle. Some curious phenomena of this kind are deſcribed by 
Prevoſt and Venturi, in memoirs to be found in the 2 1ſt volume of the Annales 
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CHAPTER XII. 


CONCERNING THE AROMA, OR SPERITUS RECTOR. 


Borxnaavr gave the name of /þiritus rector to the principle in 
which the ſmell of plants reſides. The properties of this ſin- 
gular ſubſtance, ſo intereſting on account of its effects on the 
animal economy, are yet but little known. Inſtead of fpiritus 
nectar, we ſubſtitute the word aroma, from which the word 
aromatic, already ſo well known in our language, is derived. 
The aromatous principle appears to be exceedingly volatile, 
fugacious, and attenuating. It 1s continually diſengaged from 
plants, and forms an odoriferous atmoſphere around them, to a 
greater or leſs diſtance. All plants differ from each other in 
the quantity, efficacy, and nature of this principle. Some con- 
tain it in great abundance, and are only in part deprived of 
it by drying, ſo that in theſe it appears to poſſeſs a certain de- 
gree of fixity. Such, in general, are the odoriferous woods, 
and all the dry and ligneous parts of ſtrong-ſmelling vege- 
tables. In others, this principle is ſo volatile and tranſient, 
that though they have much ſmell, the aroma can ſcarcely be 
retained, even with the greateſt difficulty. Of this kind are 
the tuberoſe, jeſſamine, heliotrope, reſeda, &c. Laſtly, There 
are plants, which have a ſmell ſcarcely ſenfible ; theſe are 
called inadorous, and their aroma has been ay: r by the 
appellation herbaceous. 

The ſligheſt heat is ſuſlicient to diſengage the aroma of 
plants. To obtain this principle, the plant muſt be diſtilled in 
a water-bath, and the vapours received in a head, which being 
kept cool, may condenſe them, and cauſe them to paſs into the 
receiver in a liquid form. This product is a limped water, 
charged with the principle of ſmell, and is called the eſſential, 
or diſtilled water of the plant. This liquor muſt be conſidered 
as a ſolution of the odorous principle in water. The odorous 
principle is more volatile than the fluid which holds it in ſolu- 
tion Heat drives off the aroma and the liquid becomes, of 
courſe, deprived of its peculiar ſmell; expoſure to air pro- 
duces the ſame effect, very light mucilaginous flocks being de- 
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poſited, and the ſmell of the fluid id being changed to tive of moul- 


dineſs. 
The principle of ſmell unites with the oily juices, and even 


ſeems to be one of the component parts of eſſential oils ; for, 


1. They always abound with it. 2. Plants which have a per- 


manent ſmell, conſtantly afford more eſſential oil than thoſe 
whoſe principle of ſmell is very volatile, and which often 
afford no eſſential oil, as is the caſe with liliaceous plants. To 
retain the aroma of theſe laſt, as the lily, the jeſſamine, the 
tuberoſe, it is neceſſary to combine them with fixed oil. Theſe 
flowers are placed in a cucurbit of tin, together with cotton 
ſoaked in the oil of ben: the flowers and the cotton are diſ- 
poſed ſtratum ſuper ſtratum ; and the cucurbit being cloſed, a 
gentle heat is applied. The aroma is diſengaged, and combin- 
ing with the oil, becomes durably fixed. 3. Plants which have 
no ſmell, do not afford the ſmalleſt quantity of volatile oil. 
4. Vegetables, whoſe aroma has been extracted by diſtillation 
in the water-bath, no longer afford eſſential oil, or at leaſt they 
do not, unleſs the diftillation has been ſo managed, that they 
{till retain part of their ſmell ; in this caſe, they may afford a 
very ſmall quantity. 5. A volatile oil, which has loſt its ſmell, 
reſumes it very readily, with all its properties, when re-diftil- 
led from a freſh plant, of the ſame Kind as that from which it 
was originally extracted. 

The action of ſaline ſubſtances on the aroma has not yet 
been examined. Berthollet has found, that the oxygenated 
muriatic acid often deſtroys the ſmell of vegetables, and con- 
ſequently alters their aroma. It has of late been uſed to 
aſcertain the ſtrength or intenſity of the aroma, of ſeveral ſub- 
itances employed as perfumes. 

The nature of this principle is not identical, but it ſceras to 
differ, according to the genera of rhe plants from which it is 
obtained, Macquer is of the ſame opinion with Boerhaave, 
that it is in general compoſed of an inflammable and a ſaline 


ſubſtance ; but he obſerves, that it ſometimes participates more | 


of the ſaline nature, and in other plants is mere oily. The 

aroma of cruciferous plants appeared to him to be ſaline ; and 

he gives it the character of being penetrating, without affect. 

ing the nerves, That which, on the contrary, is inſipid or 
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ſtrong, without a keen and penetrating ſmell, and affe&s the 
nerves in ſuch a manner, as either to produce or mitigate 
thoſe ſymptoms which depend on their irritation, as 1s the caſe 
with aromatic and narcotic plants, participate more of the na. 
ture of oils, according to that celebrated chemiſt. Several 
facts may be brought in ſupport of this aſſertion. The fraxi. 
nella emits an odour that forms an inflammable atmoſphere 
around the plant, which immediately takes fire on the approach 
of an ignited ſubſtance ; the vapour then burns from the bot. 
tom to the top of the ſtem which ſupports the flowers. The 
aroma of fraxinella appears, therefore, to be of an oily nature, 
Venel, a chemiſt at Montpellier, and diſciple of Rouelle, ob. 
tained an acid /þiritus rector from ſavoury (marum) by a gentle 
heat; and Roux, profeſſor of chemiſtry in the ſchools of medi- 
cine, who examined this product, diſcovered, that it does not 
redden blue vegetable colours, but that it ſaturates alkalis. 
Chemiſts are not agreed concerning the nature of the aroma 
of cruciferous plants. Some think that it is acid, and others 
imagine it to be alkaline. From the experiments of Deyeux 
and Baume, it appears, that ſulphur is found combined with 
the odorous principle of antiſcorbutic plants; and that this 
combuſtible ſubſtance, in the tate of an elaſtic fluid, conſtitutes 
the aroma of cruciferous plants. 

Two important conſiderations remain to be offered concern- 
ing the aroma. The firſt is, that this principle, according to 
the very probable conjecture of Macquer, is probably a gas of 
a peculiar nature. Its inviſibility and volatility, the manner 
in which it is expanded and diſperied in the atmoſphere, to- 
gether with certain experiments made by Dr. Ingenhouſz on 
the noxious gas afforded by flowers, render this opinion very 
probable. It only remains, therefore, to make the proper ex- 
perimental inquiries on this ſubje&, which it muſt be confeſſed 
require the greateſt care and accuracy, but at the ſame time 
promiſe to reward the inquirer with diſcoveries of the moſt 
important kind. Boyle has already opened an immenſe field, 
and his labours haye been continued with the greateſt ſuccels 
by Lorry. This philoſopher has attended to the alterations 
which ariſe from the mixture of odours, and the changes they 
undergo by fermentation, by the action of fire, of air, or of 
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Jiferent menſtrua. We cannot, without departing too far 
from our original plan, enter into any detail of his experi- 
ments, and ſhall therefore only exhibit his primitive diviſion 
of odours. Lorry divides theſe bodies into five claſſes, to 
which all other odours may be referred ; namely, camphorated, 
etherial, poiſonous or narcotic, acid, and alkaline. This phy- 
ſician, explaining the bafis of his diviſion, eſtabliſhed on the 
effects of odours on the ſenſe of ſmelling, and the nerves in 
general, affirms, that he does not propoſe to inquire into their 
chemical nature ; but it is moſt probable, as he himſelf thinks, 
that the chemical properties of each claſs reſemble each other, 
as well as thoſe properties they exhibit in relation to the ani» 
mal economy. | 

The ſecond conſideration, with which we ſhall terminate our 
hiſtory of the principle of ſmell, is, that though the plants 
called inodorous are conſidered as not poſſeſſing it, it is never- 
theleſs well aſcertained, that by the loweſt heat of a water- 
bach, theſe alſo afford a fluid, whoſe ſmell, though feeble, is ' 
ſufficient to diſcover the plant from which it was ditlilled. I 
can aſſert, from many experiments, that plants, reckoned moſt 
inodorous, ſuch as cicory, plantain, borage &c, afford, by the 
water-bath, a diſtilled water, which emits their proper odour, 
in ſuch a manner as to diſtinguiſh them perfectly from each 
other. Theſe waters are quickly decompoſed, loſing their faint 
charaQteriſtic ſmells, and becoming changed by fermentation, 
which diſcovers acid or alkaline characters, according to the 
nature of the ſubſtance, 

The art of the perfumer conſiſts in extracting the odorous 
prineiples of vegetables, and in preſerving or fixing them in 
different ſubſtances. Moſt of the proceſſes of this art are en- 
tirely chemical. 

Diſtilled waters are much uſed in the art of medicine ; they 
poſſeſs different virtues, according to their reſpective nature. 
Thoſe only are uſed which are diſtilled by a naked fire, with 
the addition of water, as is done in the extraction of volatile 
oils. We may obſerve, that this manipulation is adviſable 
in making aromatic eſſential waters, but is defective with re- 
ſpect to ſuch plants as are commonly called inodorous. We 
are of opinion, that it is indiſpenſably neceſſary to diſtil them 
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with the water-bath ; and as this precaution is not uſually 
taken, they have commonly an empyreumatic ſmell, inſtead of 
that of the plant. If the virtue of theſe waters reſide only in 
their aroma, feeble as it may be, it is certain, that the uſual 
method of preparing them deprives them of all the properties 
they ought to have. 

We muſt likewiſe add, that the diſtilled waters of plats 
prepared in pharmacy, are not the pure aroma, or ſpiritus 
rector, in the ſenſe Boerhaave uſes the word, but that the 
aroma 1s diluted with a large quanzey of water, which comes 
over in the diſtillation . 


NOTES ON CHAPTER XII. 


AROMA. 


9 F OVRCROT, in a memoir inſerted in the 26th volume of the Annalles de Chen, 
aſſerts, that every vegetable matter, whether of an extractive, mucilaginous, or 
oily nature, may be conſidered as odorous matter, and that there is no immediate 
principle ſeparate from the other principles of vegetables which can be properly 
called ſpiritus rector, or aroma, Among the immediate principles of vegetables, 
thoſe which are the moſt volatile, the moſt ſoluble in air, the moſt expanſible, 
the moſt diſpoſed to aſſume and to retain the gazeous form, are in. reality the 
moſt odorous. I heſe ſubitances are often odorous to ſuch a degree that they may 
be conſidered as forming the ſpiritus rector, or aroma of the plants to which they 
reſpectively belong. Fourcroy diſtinguiſhes the odours of vegetables into the ſol- 
lowing kinds? 

I. Extrattive or mucous odours,—T hey arc obtained by diſliilation without any 
addition of water from the plants uſually called inodoreus, they are weak, herba- 
ceous, and of ſhort duration, Ihe water which holds this extract or odorous 
mucilage in ſolution, becomes muddy, full of mucous flakes, and exhales at the 
end of ſome time, the ſmell of mould. Of this kind are the cfſcntial waters of 
borage, lettice, plantain, &c, 

2. Oily fugacious edours,—They are inſoluble in water, and do not paſs over in 
diſtillation. Oxygen deſtroys them very quickly, they are obtained only by means 
of the fixed oils which cover the plants in which they are contained. When 2 
little oxygenated, they become ſoluble in alcohol, but this ſolution expoſed to the 
air, ſoon loſes its aroma by being oxygenated. Of this kind are the tuberoſe, jel- 
ſamine, narciſſus, jonquil, ſunflower, mignonette, &c. 

3. Oily volatile, aromatic odours, properly fo called.—They are the moſt abundant 
of all: They diſſolve readily in cold, but more copiouſly in warm water; they 
are in part precipitated by cooling, and render the water milky, They are mort 
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ſoluble in alcohol which takes them from water, The ſpirituous ſolution is di- 
ſturbed by the addition of only a very ſmall quantity of water. Of this kind are 
the oils obtained from the /abiated plants, . 

4- Arematic acid odours, In addition to the characters of the preceding claſs, they 
redden the blue vegetable colours, and often depoſite needles of benzoic acid. 
When deprived of this acid, they reſemble thoſe of the third claſs; ſome of them 
ſeem to contain other acids beſides the benzoic, Of this kind are benzoin, ſtorax, 
balſam of Peru, balſam of Tolu, vanil, canella, &c. 

5. Hydre-ſulpbureous odours, =They precipitate metallic ſolutions of a brown or 
black colour ; they are fetid, blacken filver, and depoſite ſulphur in the air, Ot 
this kind are thoſe of cabbage, raddiſhes, cochlearia, creſſes, &c. | 


CHAPTER XIII. 


OF INFLAMMABLE RESINOUS JUICES IN GENERAL, AND OP 
BALSAMS IN PARTICULAR, 


"Far name of reſins is given to dry, inflammable ſubſtances, 
not miſcible with water, ſoluble in oils and alcohol, and which 
flow in a liquid ſtate from the trees that produce them. Theſe 
ſubſtances are oils, become concrete by being dried in the air, 
The difference between balſams and refins is not well ſettled, 
Some give the name of balſam to fluid inflammable ſubſtances, 
though there are likewiſe dry balſams. Others call the moſt 
odorous inflammable ſubſtances by this name. Bucquet has 
thrown conſiderable light on this ſubject, by confining the name 
of balſams to ſuch combuſtible matters as communicate a ſweet 
taſte to water, and more eſpecially contain an odorant and con- 
crete acid ſalt, which may be obtained by ſublimation or de. 


coction in water. | ; 
The principal ſpecies of balſams may be reduced to the three 


following : | 

1. Benzoin ; this is diſtinguiſhed into two ſpecies, the ben- 
zoin amygdaloides, formed of white tears, reſembling almonds, 
united by a brown matter. Common benzoin is brown, and 
without tears ; it emits a very agreeable ſmell, when fuſed or 
touched with a hot needle, The tree which affords it is not 
known. Linnzus, the ſon, calls it terminalia benzoin, Mur- 
ray obſerves, that the wood and bark of this tree give out the 
odour of benzoin, whilſt burning; according to this author, it 
is very doubtful from what tree this balſam is derived. The 
benzoin comes from the kingdom of Siam, and the iſland of 
Sumatra. It affords very little volatile oil on account of its 
ſolidity. Boiling water extracts an acid ſalt, in the form of 
needles, of a ſtrong ſmell, which cryſtallizes by cooling. It 
is likewiſe obtained by ſublimation, and is then called flowers 
of benzoin. This operation is made in two glazed earthen 
pots, placed one above the other, and cloſed at the place of 
junction with paper. The ſublimation muſt be performed with 
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a gentle heat, otherwiſe the ſalt will be brown. The paper 
cone, formerly uſed as a ſubliming chimney, inſtead of the 
upper pot, cauſes the loſs of a great part of the concrete acid, 
We have explained the properties of this acid in one of the 
preceding chapters. 

Benzoin, diſtilled in a retort, , affords a very acid phlegm, a 
concrete and brown ſalt of the ſame nature, with a brown and 
thick oil. The reſidual coal contains fixed alkali. | 

Benzoin diſſolves in alcohol; and its tincture, precipitated 
by water, affords the lac virginale. The ſalt of benzoin, or 
benzoic acid, 1s uſed as a good inciſive remedy in pituitous 
diſorders of the lungs and veins. Its oil is diſcuſſive, and is 
externally applied in paralytic diſorders, &c. 

2. Balſam of Tolu, Peru, or Carthagena. It is imported 
either in cocoa nut ſhells, or in yellowiſh tears, or in a fluid 
ſtate, It flows from the Toluifera, placed by Linnzus in the 
decandria monogynia. It may be extracted from the ſhells, by 
ſteeping them in boiling water, which renders it fluid. It 
comes from South America, in the track between Carthagena 
and Hombre de Dios, called by the iſlanders Tolu, and by the 
Spaniards Honduras. By analyſing, it affords the ſame pro- 
ducts as benzoin, and more particularly the concrete acid. It 
is made into a ſyrup, and is uſed in diſorders of the lungs, 
Some naturaliſts diſtinguiſh balſam of Peru from that of Tolu, 

The acid of theſe two balſams does unn differ from 
benzoic acid. 

3. Storax calamita is in tears, either red and clean, or 
brown and unctuous. Its ſmell is very ſtrong. It flows from 
the oriental liquid amber, a plant very little known. Duha- 
mel obſerved a juice of a ſimilar odour flow from the alibonſſer. 
Newman analyzed the ſtorax calamita, and obtained a very 
(mall quantity of eſſential oil, a concrete acid ſalt, and a thick 
oil. This balſam is applied to the ſame uſes as benzoin, and 
is more particularly conſumed by perfumers. It was formerly 
imported encloſed in reeds, or canes; we now receive it in the 
form of loaves, or irregular maſſes, of a reddiſh brown co- 
lour, mixed with ſome tears of a lighter colour, and of a very 
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STORAX. 


* — LAcRANOR, who has analyzed this ſubſtance, ſays, that it is almoſ 
_ entirely volatile in the fire, and emits an odour ſimilar to that of benzoic acid. 
Heated in a pneumato - chemical apparatus, it affords, 1. An acid phlegm having 

the agreeable odour of benzoic acid. 

2. A white, light, acrid, and penetrating oil. 

3. A more deeply coloured, concrete, ſlightly acid oil. 

4. A ſaline ſubſtance ſublimed into the neck of the retort. 

5. A mixture of carbonic acid and carbonated hydrogen gaſes. 

6. A very light charcoal. 

If ſtorax be expoſed to atmoſpheric air, a pellicle is ſoon formed on its ſur- 
face which gradually acquires a ſolid conſiſtence. The ſtorax becomes granular, 
very bitter and leſs odorous. It appears to abſorb oxygen from the atmoſphere, 
which converts it more completely into the flate of a reſin. Theſe changes take 
place more ſpeedily, if oxygen gas be employed inſtead of atmoſpherical air, 

61,15 gramms of ſtorax macerated for half an hour in 122,28 gramms of diſtil. 

led water, loſt about x gramm and a half of its weight. The water had become 
odorous and acid; by evaporation to dryneſs, it afforded a white ſilky light ſub. 
ſtance which weighed a gramm and a half, reddened blue vegetable colours, was 
volatilized entirely by placing it on burning'coals, was ſoluble in alcohol, and 
ſeemed to agree in its properties with the benzoic acid, 
30.6 gramms of quicklime poured into 489,14 gramms of diſtilled water, wer. 
added to 122,23 gramms of liquid ſtorax, and expoſed to a gentle heat in an 
earthen veſſel, This mixture was ſtirred carcfully and allowed to beil for a quar- 
ter of an hour. When the ſtorax was properly melted, it was taken from the 
fire and left a moment to depoſite ; the liquor was then decanted or filtered. 

One half of the former quantity of water was added to the ſtorax, and the 
operation repeated as before. The two liquors being united, were evaporated to 
one-third of their volume and left to cool; muriatic acid was then added to it till 
no more precipitate appeared, or rather till the liquor contained an excels of 
acid. | | 
The acid which had been precipitated was placed on a filtre and waſhed ſeve- 
ral times with cold diſtilled water. Very beautiful cryſtals may be obtained by 
diſſolving it in water and evaporating the ſolution flowly. From the 122,25 
gramms of ſtorax, 7,64 gramms of benzoic acid-were obtained. 

Alkalis and the mineral acids produce a very marked action on ſtorax. Thc 
alkalis unite with the benzoic acid and form benzoats, while the acids diſſolve th: 
lime that is found in it and give to it a red colour. 

30,6 gramms of ſtorax were digeſted for 24 hours in 122,28 gramms = alcohol, 
at the temperature of 10 of Reaumur; when filtered, the liquor had acquired 
an amber colour, with an aromatic flavour and a pungent taſte ; with tinRure of 
turnſole it diſcovered evident marks of acidity. There remaincd 11,46 gram 


of a reſidue. By diſtilling the ſolution to dryneſs, a red brown tranſparent ſub- 
ance was obtained, which had a ſweet ſmell ſimilar to that of benzoin ; it weigh- 
ed 109 gramms. 

Water precipitates this ſubſtance from its ſolution in alcohol. If the precipi- 
tate be left expoſed to amoſpherical air, it becomes firſt brown, and afterwards of 
a deep red colour. 

The reſidue burns on lighted . and emits a lightly aromatic odour. A 
white earthy ſubſtance is left behind. Water has no action on this matter; al- 
kalis give it a deep colour; the ſulphuric, nitric, and muriatic acids diſſolve the 
earthy matter; ammoniac forms in it a precipitate which has all the characters of 
magneſia, Oxalic acid ſhows in it the preſence of lime. An. de Chem. Tom. 
XXVI. p. 203. 
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CHAPTER XIV. 


CONCERNING RESINS. . 


Revs differ from balſams in their ſmell, which 1s leſs agree. 
able, and eſpecially in their containing no concrete acid alt ; 
the principal ſpecies are the following : 
1. Balſam of Mecca, of Judea, of Egypt, of Grand Cairo, 
It is liquid, white, bitter, and of a very ſtrong ſmell, reſem. 
bling that of lemons. It flows from a tree called amyris opobal- 
fſamum, placed by Linnæus in the octandria monogynia, and 
diſcovered in Arabia Felix by Mr. Forſkahl. This liquid re- 
fin affords much eſſential oil, by diſtillation ; it is incorporated 
with ſugar, yolk of eggs, &c. and uſed as a vulnerary. 
2. The balſam of copahu, of a brown or yellow colour, 
which flows from the tree called copaiba, or copaifera, of Lin- 
næus, and placed by that botaniſt in the decandria monogynia, 
The common ſort, as well as that of the balſam of Tolu, is a 
mixture of the true balſam of copahu and turpentine, accord- 
ing to Cartheuſer. It is uſed in ulcers of the lungs and blad- 
der, like the foregoing. 
3. Chio turpentine is afforded by the turpentine tree, which 
bears piſtachio nuts. It is of a white, or blueiſh yellow co- 
lour. By the water-bath, it affords a very fluid eſſential oil; 
but the oil obtained by a naked fire is leſs fluid. The turpen- 
tine, after this proceſs, is yellower ; if the diſtillation be made 
with water, it is white and filky, and is called boiled turpen- 
tine. This is rarely met with, and is now no longer uſed. 
4. Venice turpentine is commonly uſed in medicine, either 
in its natural ſtate, or combined with fixed alkali. This com- 
bination 1s called Starkey's ſoap, we give it the name of /a- 
vonule, The diſpenſatory of Paris directs four ounces of vola- 
tile oil of turpentine to be poured on half a pound of nitre, 
fixed by tartar, before it is become cold. The mixture 1s to 
be agitated with a ſpatula of ivory, and the veſlel kept cover- 
ed with a paper, more oil being from time to time added, till 
the whole forms a white maſs. As this proceſs requires ſeve- 
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ral months time to complete it, chemiſts have endeavoured to 
diſcover more expeditious methods of performing it. Rouelle, 
by triturating the alkali, drop by drop with the ſoap, and add- 
ing a ſmall quantity of water towards the end, prepared a con- 
fiderable maſs of this ſoap in the ſpace of three hours. Baume 
directs one part of alkali of tartar, heated till it fuſes, to be 
ground on a levigating ſtone, three or four times its weight of 
eſſential oil of turpentine being gradually added. When the 
mixture has acquired the conſiſtence of a ſoft opiate, he ex- 
poſes it in a moiſt place, in a glaſs veſſel covered with paper. 
In fifteen days, the deliqueſcent alkali forms a ſtratum of 1:- 
quor at the bottom of a veſſel, the ſoap is in the middle, and 
a portion of the oil, of a red colour, floats above. Baume 
thinks, that the alkali unites only with that portion of the oil 
which is in the refinous ſtate. Le Gendre carries this notion 
farther, and propoſes to ſaturate a cold ſolution of fixed alkali 
with oil of turpentine become thick, or turpentine itſelf. This 
ſoup, or ſavonule, has a certain degree of ſolidity, which gra- 
dually becomes more conſiderable ; it affords cryſtals, which 
have been conſidered as a combination of the acid of the oil 
with the vegetable fixed -alkali ; but which, according to the 
academicians of Dijon, conſiſt of the potaſh, ſaturated with 
the carbonic acid and cryſtallized. As this ſoap is very diffi- 
cult to make, and ſubject to change, Macquer thinks, that 
when an union of the properties of volatile oils with thoſe of 
ſoap, is deſired, it is more adviſable to incorporate with the 
white medicinal ſoap, a few drops of that volatile oil, whoſe 
qualities may anſwer the intended purpoſe. . Ammoniac, tri- 
turated with turpentine, forms a ſaponaceous ſolid compound, 
ſoluble in water, to which it gives a milky appearance. 

5. The reſin of fir is called Straſburg turpentine : it is col- 
lected by piercing the veſicules of the bark of fir trees, which 
grow plentifully in the mountains of Switzerland. 

6. Pitch is the juice of a kind of fir, called abies picea; it is 
extracted by inciſions made in the bark of the tree. It is melt- 
ed by a gentle fire, and ſtrained through ſacks ; after which it 
is received in barrels. Burgundy pitch is white, but the mix- 
ture of coaly matter gives the black colour. When pitch is 
long kept in fuſion with vinegar, it dries, becomes brown, and 
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4 3% forms colophony. The dregs of pitch are burned in a fire-place 
| | | : whoſe chimney leads into a ſmall chamber, terminated by 2 
K cone made of cloth : in this laſt, the ſmoke e and 
dl | | forms the fine ſoot, called /amp-black. 
17 7. Galipot, or reſin of the pine, which affords the ſoft pine 
|| apples. Holes are bored in the lower part of this tree, through 
Li which the reſin flows into troughs. Other incifions: are made 
j higher up, when the former afford no more. When emitted 
I in the fluid ſtate, it is called galipot; the portion which dries on 
1 the tree, in yellowiſh maſſes, is called barras. Theſe juices are 
melted, and when thickened by heat, are filtered through flraw 
mats; and poured into moulds in ſand, They then form maſſes, 
| called arcangon, or bray-fec. If water be added, the matter be- 
| comes white, and forms reſin, or pitch rin. Galipot is di- 
| ſtilled in-the large way in the provinces of France, and affords 
| an oil, called huile-de-raze, or caulking pitch. The tar, which 
| is the empyreumatic oil of this ſubſtance, is prepared with the 
I branches and roots of the pine. The wood of this tree is laid 
| in heaps, covered with turf, and ſet on fire. The oil, diſen- 
| gaged by heat, not being capable of eſcaping through the turf, 
b is precipitated into a ſhallow tub, by means of a channel, and 
l is collected for ſale by the name of far. #4 
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8. Tacamahaca, refin elemi, reſin anime, are very little 
uſed : the tree that affords the firſt is not known, The gum 
elemi is obtained from a ſpecies of amyris; the oriental gum 
anime, or copal, whoſe origin is unknown, and the occidental 
| gum anime, or courbaril, which flows from the hymenea, a tree 
| growing in South America, are uſed to make varniſhes. 
| 9. Maſtic is in white farinaceous tears, of a weak ſmell ; it 
| 
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flows from the turpeatine tree, and the maſtic tree. It is uſed 
dklk⸗ecds an aſtringent and aromatic, and enters into the compoſition 
ol drying varniſnes. 10 
10. Gum fandarac is in white tears, more tranſparent than 
maſtic. It is obtained from the juniper, between the bark and 
the wood. It is likewiſe called yarniſh, becauſe it is much uſed - 
| in theſe preparations. ' It is uſed to prevent the finking of ink 
into paper, whoſe external en ſize bas been n off 
ia makisg eraſ ure. 1 
| 11. The reſin of guaicum, hieb is 1 is uſed 18 
2 


as F- F*"* _. at a _ K 9 - 7 
— — * * — 1 1 * —= 
mm eee 
ED cn 2 0 —— 2 — — — 
4 — 2 
re 7 


—— 
- 
— 


FEE 
— I 
— — Se 


r OOELEL. Sil dee DE EIA. > 


- 
« —ͤ —ů— ——U— — 2 
— — 9 2 


— — DI. Aa» a res 0 


— 
—— 
- 


—— = . DUR Rn 5. 


_— — 
* 


GUM RESINS, 161 


remedy ſor the gout. It is obtained from the guaicum tree, 
by inciſion. Many phyſicians conſider it as a gum refin, 

12. The labdanum, or reſin of a ſpecies of ciſtus in Candia, 
is blackilh, The country people collect it by means of a ſtaff,, 
at the end of which are faſtened many leather thongs, which 
they gently ſtrike on the trees. They form it into cylindrical 
pieces, which are called labdanum in tortis. It is greatly adul- 
terated by the addition of black ſand, and is uſed as an aſtrin- 

t. „ | 
ver 3. Dragon's blood is a red juice, obtained from the dracena 
draco, and ſeveral other trees of the ſame kind. It comes to 
us in flat or round pieces, or in ſmall balls, wrapped up in 
leaves. It is uſed in medicine as an aſtringent. 


' CHAPTER XV. 


GUM RESINS, 


Gon reſins are juices mixed with reſin, and an extractive 
watter, which has been taken for a gummy ſubſtance. They 
never flow naturally from plants, but are extracted by inci- 
fien, in the form of emulſive white, yellow, or red fluids, 
which dry more or leſs quickly. Water, alcohol, wine, or 
vinegar, diflolve them only in part. They differ in the pro- 
portion of refin and extract, and their analyſis affords various 
reſults : the ſpecies moſt neceſſary to be known are the fol- 
lowing : 

1. Olibanum conſiſts of yellow tranſparent tears, of a very 
diſagreeable ſmell, The tree which affords it is not known. 
By diſtillation, a ſmall quantity of volatile oil, together with 
an acid ſpirit, are obtained, and the coaly reſidue, ariſing from 
the extractive part, is very conſiderable. It is uſed in mn 
cine for fumigations. | 

2. Galbanum is a fat juice, of 4 brown yellow colour, and 
nauſeous ſmell. In Syria, Arabia, and at the Cape of Good 
Hope, it flows from inciſions made in a ferulaceous plant, nam- 
ed bubon galbanum by Linnzus. Diſtilled with a naked fire, it 
affords a blue eſſential oil, — afterwards becomes red; and 

Vol. III. L 8 


/ 


162 GUM RESINS, 


alſo an acid ſpirit, with a ponderous empyreumatic oil. It is x 
very good diſcuſlive remedy, and is powerfully antiſpaſmodie. 

3+ Scammony 1s of a blackiſh grey colour, a ſtrong ahd dil. 
agreeable ſmell; a bitter and very acridtaſte, The Aleppo 
ſcammony is diſtinguiſhed by its greater putity from that of 
Smyrna, which is ponderous, black, and mixed with foreigi 
fubſtances. It is exttacted from the ' convelvulus: frammonia of 
Linnæus. The root of this plant, eut in pieces and preſſed, 
affords a white juice, which is black when dried. The diffe. 
rent ſpecimens of ſcammony contain various proportions of ex. 
tract and reſin, and its medical effects differ accordingly. It is 
preſeribed as à purge, in the doſe of from 4 to 12 grains, 
Mixed with a ſweet extract, ſuch as that of liquorice, it forms 
the common diagredium the juice of quinces is likewiſe uſed 
for this purpoſe. The common mode of adminiſtering it is al. 
ter previous trituration with ſugar and ſweet almonds: 
43᷑. Gum guttæ is yellow, reddich, without ſmell, and of 2 

very acrid and corroſive taſte. It comes from Siam, China, 
and the Iſland of Ceylon. It is extracted from a large tree, not 
much known, called by the natives. coddan pulli. It contains 
much refin, which renders it ſtrongly purgative, in a, doſe ct 
from 4 to 6 grains. It ought not to be . uſed; but 
with the greateſt caution.. 

F. Euphorbium is in yellow: rears, which baun the appeat 
ance of being worm-eaten ; it has no ſmell. It flows from in- 
cifions made in the euphorbivm, which grows in Ethiopia, Ly: 
bia, and Mauritania. It contains a very acrid reſin, and is f 
ſtrongly purgative, that it is reckoned among wilo. It 5 
not uſed, unleſs externally; in caries. rn: 12 ys 

6, Aſſafcetida is ſometimes in yellowidh tears, Aa moſt com- 
monly in loaves, formed of a number of pieces, agglutinatei 
together. It has a very fetid ſmell of garlic, with a bitter and 
nauſeous taſte. It is extracted from the root of a ſpecies of fe- 
rula, which grows in the province of Choraſon in Perſia, and 
is called afafetida by Linnæus. The root of this plant is fleſhy 
and ſucculent, By expreſſion, it affords. a white juice, of at 
abominable ſmell, which the Indians uſe as ſeaſoning for food, 
under the name of food of the gods. It is internally uſed 3s 
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powerful RR, and is on externally as a *. 
tient remed e 

7. Aloes is a juice of a deep e ee bit- 
ter. It is diſtinguilhed into three ſpecies : ſuetotrine aloes, hepa- 
tic aloes, and caballine aloes: theſe differ only in their reſpective 
degrees of purity, the firſt being the beſt. A. De Juſſieu ſaw 

the preparation of the different kinds of aloes at Morviedro, in 
Spain, from the leaf of the common aloe plant. Deep inci- 
ſions are made, from which the juice flows; this is decanted 
from its fecula, and thickened by the ſun's: heat, in which ſtate 
it is packed in leather bags, under the denomination of ſuooo- 
trine aloes; The juice obtained by preſſure from the leaves, 
after it 15 purified: by repoſe, and dried, is the hepatic aloes. 
Ihe ſame leaves, by ſtronger preſſure, afford a portion of juice, 
which, mixed with the dregs of the two foregoing, conſtitutes 
the caballine aloes. The firſt ſort contains a much leſs quan- 
tity of reſin than the two laſt, which are more ſtrongly purga- 
tive. It is uſed in medicine as a draſtic purge; and is acknow- 
ledged to poſſeſs the property of exciting the menſtrual flux in 
women, or the hemorrhoids in men. It is n nn as 
a good hydragogue. 7 

8. Myrrh is brought to us in the form of ceddith brilliant 
tears, of à ſtrong and rather agreeable ſmell, bitter taſte, and 
exhibiting white lines, of the form of a nail, in their fracture. 
Some of theſe tears are entirely gummy and infipid. + Myrrh 
comes from Egypt, and eſpecially. from Arabia, in the country 
of the Troglodites. The plant from which it is extracted is 
not known. It contains much more extract than reſin. It is 
uſed as an excellent ſtomachie, antiſpaſmodie, and cordial re- 
medy. Gartheuſer adviſes literary men, whoſe ſtomachs are 
delicate, to: chew this, and ſwallow it with the ſaliva. It is 
uſed iu ſurgery, either in powder, or diſſolved in alcohol, to 
cleanſe foul ulcers, and to ſtop the progreſs of caries. 

9. Gum ammoniac ſometimes has the form of tears, white 
within, and yellow without, and is ſometimes in maſſes re- 
ſembling benzoin. They are eaſily diſtinguiſhed by their white 
colour and fetid ſmell. It is ſuſpected, from the admixture of 
leed it contains; that this gum ' reſin, which comes from Africa, 
5 extracted from an umbelliferous plant, The ſolubility of 
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this ſubſtance in water and in alcohol, and more particularly 
Its inflammability, are properties in which it F the re. 
ſino extractive matters of Rouelle. | 

Gum ammoniae is medicinally uſed as a diſcuſſive remedy 
in obſtinate obſtructions; it is given in doſes of a few grains, 
in pills or emulſions, and likewiſe enters into the compoſition 
of many diſcuſſive and reſolvent plaſters. 

10. The elaſtic gum, or caout-choue, is a vegetable ſub. 
ſtance, whoſe nature cannot eaſily be determined; for though, 
in its combuſtible property, which is applied to the purpoſe of 
illumination in America, it ſeems to reſemble reſins, yet its 
elaſticity, ſoftneſs, and inſolubility in the menſtrua which dil. 
ſolve theſe laſt, are characters which ſhow that it greatly dif. 
fers from them. | 

The tree which affords this ſubſtance grows in ſeveral parts 
of America, Horizontal inciſions are made quite through the 
bark; a white and fluid juice iſſues forth, which is applied, in 
ſucceſſive coats, on clay moulds, and dried by the ſun's heat, 
Various ſketches of deſigns are made on the "ſurface with ai 
iron tool. It is then expoſed to the ſmoke ; and when per- 
fectly dried, the clay is cruſhed and taken out. The bottles, 
and various utenſils of elaſtic gum, which are imported into 
Europe, are made in this manner. | 
_ Vellels of elaſtic gum may be uſed to contain water, and va- 
rious fluids which do not corrode its ſubſtance, If it be cut 
into pieces, and the newly-cut edges applied to each other, they 
adhere together with conſiderable force. I have examined the 
juice of caout-chouc, which was ſent to me from Madagaſcar. 
This juice was as white as milk, of an inſupportable fetid 
ſmell. It contained a white concrete ſpongy matter, which oc- 
cupied the middle of the bottle, whoſe form it had allumed, 
and which was elaſtic. By heating the liquor, a white pellicle 
was ſoon formed at the ſurface, conſiſting of true. elaſtic reſin. 
Alcohol, mixed with the juice, ſeparated this reſin in flocks. 

The dry caout- choue, ſuch as it is brought to Europe, ex- 
poſed to the heat of a fire, ſoftens, ſwells, emits a fetid odour, 
and burns at the ſame time that it ſhrinks, 

Elaſtie gum is not ſoluble in water; and the action of ſalize 
matters on this ſubſtance is not known. Macquer, who at- 
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tempted to diſlolve it in different menſtrua, clearly aſcertained, 
that it was not at all ated on by alcohol, as Meffrs. De Ia 
Condamine and Freſneau had before aſſerted, in the Memoirs 
of the Academy for 1751, but that oils diſſolve it by the aſſiſt- 
ance of heat. Nevertheleſs, as his intention was to liquify, or 
didolve it in ſuch a manner, as that it might be uſed, and re- 
ſume all its properties, by the evaporation. of the ſolvent, it 
became neceſſary for him to uſe a more volatile menſtruum 
than oils, which, remain combined with the gum, and deprive 


the purpoſe perfectly well. (See the Memoirs of the Academy 
ſor the year 1768.) And though this, fluid is very expenſive, 
he thinks it may be advantageouſly uſed in making certain 
utenſils, ſuch as catheters, by ſucceſſively applying this ſolu- 
tion on àa mould of wax, till it is of the required : thickneſs, 
When it is dry, the wax may be eaſily ſeparated by immerſion 
in boiling water. The ſoftneſs and elaſticity of this inſtrument 
renders it extremely uſeful for ſuch as are under the neceſſity 
of continually uſing it. | WOT +30? PRAYILY'G 
Such was the ſtate of our kapwledge, reſpecting the elaſtic 
gum, when, in the month of April 1781, Berniard, well 
known by the accuracy of his experiments, inſerted, in the 
Journal de Phyſique, an excellent memoir concerning this ſingu- 
lar ſubſtance. This chemiſt concluded, from his experiments, 
that the elallic gum is a peculiar kind of fat oil, coloured by 
matter which is ſoluble in alcohol, and blackened by the ſmoke, 
to which each coating is expoſed to dry. Water does not at 
«ll change, it; alcohol deprives it of its colour, by boiling. 
The cauſtic fixed alkali does not act upon it. Concentrated ſul- 
pburic acid reduces it to the ſtate of coal, itſelf becoming black, 
and aſſuming the ſmell and volatility of the ſulphureous acid. 
The common nitric acid ads in the ſame manner on this ſub. 
ſtance as on cork, changing its, colour to a yellow. Nitric 
acid very quickly deſtroys it, but the muriatic acid does not 
affect it in the leaſt. Rectiſied ſulphuric ether did not diſſolve 
it. This fact, as the author obſerves, muſt appear ſingular, 
to all who are acquainted with the exactneſs and the veracity 
of Macquer. Nitric ether diſſolves it, and becomes yellow, 
L jj 


it of its elaſticity, ,, Highly rectiſied ether, which readily: diſ- 
ſol ves this ſubitance, and may be quickly evaporated, anſwers . 
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affording, by evaporation, a tranſparent friable ſubſtance, which 
is fo ſoluble in alcohol, and is in fact a true reſin, formed, ac- 
cording to the author, by the action of the nitrie acid on the 
elaſtic gum. The volatile oil of lavender, and likewiſe thoſe 
of aſpic and of turpentine, diſſolved it by the help of a flight 


heat; but they formed gluey fluids, which daubed the hands, 


and conſequently were not applicable to any uſe. A ſolution 
of elaſtic gum, mixed with alcohol, depoſited in oil of aſpic, 
white flocks, inſoluble in hot water, at the top of which they 
floated, and became white and ſolid, like wax, by cooling : it 
appeared to be a true concreſcible fixed oil, Oil of camphor dil. 
ſolved elaſtic gum, by ſimple maceration. By evaporating this 
ſolution, the camphor was driven off, and. an amber coloured 
matter, of a firm» confiſtence, ſcarcely adheſive, remained in the 
capſule, and was found to be eaſily ſoluble in alcohol. Fixed 
oils, boiled on elaſtic gum, diſſolve it, as does likewife wax. 
This ſubſtance does not melt by the heat of boiling, water; but 
when expoſed to a greater heat, in a filver ſpoon, it is convert, 


ed into a black thick oil, emits white vapours, and remains 
fat and adheſive, though expoſed to the air for ſeveral months, 
and does not recover the dryneſs and elaſticity in which its chief 


utility conſiſts. Laſtly, Berniard concluded his inquiries, by 
analyſing elaſtic gum with a naked fire. One ounce afforded 
a very ſmall quantity of phlegm ; an oil, at firſt light and clear, 
but afterwards thick and coloured ; and in a quantity which 
he has not aſcertained. The coaly reſidue was fimilar to that 
of reſins, and weighed 12 grains. This chemiſt attributes the 
ammoniac to the ſoot with which the elaſtic gum is coloured. 
We muſt obſerve, that this analyſis does not accurately al- 
certain the nature of elaſtic gum, becauſe the action of acids on 
this ſubſtance does not reſemble that*which they exhibit with 
fat oils, and which is much more rapid; becauſe cauſtic alka- 
lis do not convert it into ſoap; becauſe it does not melt, but 
by a degree of heat much greater than is neceſſary to melt the 
moſt ſolid fixed oils ; becauſe no fixed oil becomes dry and elal- 
tic, &c. &c. The author, befides, in his fifteenth experiment, 
affirms, that this gum is compoſed of two diſtin& ſubſtances, 
which he does not exhibit ; and he concludes, by confidering 
it as the product of art. From all theſe refleions, and many 


NOTES ON EUPHORBIA, 167 


others which may be added, concerning the experiments of Ber- 


niard, valuable as they are, we think, with him, that much re- 


maint to be done, to aſcertain the properties of this ſubſtance 
and to enable us to decide reſpecting its nature d. | 


' NOTES ON CHAPTER XV. 
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EUPHORBIA, ne 
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C HAPTAL has diſcovered, that if oxygenated muriatic acid be paſſed through the 


white juice of the euphorhia, a very copious white precipitate is produced; Ihe 
liquor which remains above is hmped like water. Two ounces of juice, afforded 
5 drachms 36 grains of this precipitate, The ſame, or a ſimilar ſubſtance, is 

ſormed by long ſtanding , or by the adgition of ſulphuric or nitric acids. The 
molt 2 property of this precipitate, is its forming a kind of ſaponaceous 


cortbingtion with oils. - It feems to be in couſequence of this aflinity for * that 


+ ;t decompoſes the ſolution of ſoap. a 
This precipitate is inſoluble in warm as well as in cold water. It is charred and 


ſwells in the fire, Air neither alters its conſiſtence nor colour. 

About two thirds of this ſubſtance are ſoluble in alcohol; by the aſlitance o of 
heat. The remaining part has all the properties of the ligneous fibre. The pre» 
cipitate feems thergſore to be compoſed of two parts of reſin, and one of fibre. 
Theſe ſubſtances are rendered ſoluble in water, by means of the extractive mattter 
with which they are combined; but oxy gen gas, caloric, acids, fixed alkalis, alcohol, 
and even reſt, are capable of ſeparating the precipitare from the extraQtive matter. 

The juices of all the plants ſimilar to that of euphorbia, | afforded the ſame re- 
ſuits, 

The milk. of the , * with the ſame reagents, ſeemed to afford the 
ſame product. "The juices of all the vegetables which Chaptal tried, afforded the 


ſame precipitate; differing however in quantity When obtained by expreſſion or 
decoRion, it was different, tor the juices then always contained a quantity of ex- 
iractive matter. 

Grains are the vegetable ſubſtances which afforded the greateſt quantity of this 
precipitate, 

The fimilarity of this precipitate with tht obtained by the ſame reagents from 
milk, is very ftriking, It was cqually inſoluble. in water, diſſolved in oil, and 
contained fibrous matter, Sce Memairet de I Inflitut, National, Tom. I. p. 288. 


— * — * 


EI. ASTIC GUM. 
es gum, An. de Chem, Tom. XI. p. 225. rourcroy ſays, that there are 
fre or fix vegetables known from which it flows by inciſion ; but that from which 
obtained in the greateſt abundance is the jatropha elaſtica of Linnus, 
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f From 2 pounds 1 ounce 1 pros of this juice, Fourcroy obtained, by breaking 
; the bottle containing it, 3 ounces x gros 36 grains of concrete elaſtic gum, 
| The white liquid had a ſomewhat faline, but ucrid aud difagrerable taſte, By 
; heating it in the open air, a white ſemi-tranſparent very elaſtic pellicle wa 
| formed, which had all the properties of the gum. On removing this pellicle ſe. 
veral others were ſucceſſively formed. A pound of the white liquor afforded in 
| this way about x-half gros of gum, he liquor which had become tranſparent, was 
| evaporated to the eonſiſtence of a ſyrup; it depoſited by cooling, radiated cryſtal; 
of a yellow colour, and of @ ſaccharine and lightly acid taſte, The cryſtals wer: 
very ſoluble in water, and reddened tincture of turnſole. They diflolved in altoho! 
and imparted to it a red colour, Flongated white and thin cryſtals were ſepara. 
| ed from the alcohol. Theſe did not precipitate the nittic ſolutions. of ſilver nor 


— 


mercury, nor form an inſoluble ſalt with lime water. Fire decompoſed them, and 
| diſengaged pyromucous acid, and carbonic acid gas. They underwent no change 
1 from alkaline carbonats. They appeared to Fourcroy to be ſaccharine matter, 
þ about to aſſume the character of an acid, without being yet converted into that 
q ſtate, from the want of a ſufficient quantity of oxygen. 

N | Oxygen gas gradually, and oxygenated muriatic acid ſpeedily, produce a ſepa- 
5 ration of the elaſtic gum from the white fluid; it is the abſorption and fixation 
i of oxygen which appears ta give the concrete ſtate to this ſubſtance. 

Alkalis had an oppoſite effect, for they produced a more intimate combinatict 
| of the elaſtic matter with the liquor, and oppoſed its ſeparation by atmoſpherica! 
f oxygen. 
4 A liquor flightly acid was obtained from the diſtillation of this milky juice, but 
. not in a quantity ſufficient to determine its nature. 

Fourcroy found that ſulphuric ether ſoſtens, and in part diſſolves the elaſtic 
. : | 
By treating the pure elaſtic ſort with nitric acid, Fourcroy obtained azotic gas, 
earbonic-acid gas, pruſhc acid gas, and . oxalic acid. The ſame reſults were obs 
rained from the gum of commerce: 
The elaſtic gum recovers its yellow and brown colour from the contact of air. 
Elaſtic gum has the ſtrongeſt reſemblances in its properties to the gluten, in its 
elaſticity, in giving ammoniac, and a fetid oil in diſtillation, and in giving azotic 
gas and pruſſic acid by the nitric acid. The elaſtic gum appears to be more oily, 
and to contain more hydrogen than the gluten. 
The plants from which this ſubſtance may be obtained, are the bevea gvinenſe 
of Aublet, jatropha elaſtica, cecropia, peltata, ficus Indica, bevea caout- chouc. 
Fabroni is ſaid, An de Cbem. Tom. XI. p. 195. to have diſcovered, that re&ifid 
petroleum diſſolves completely the elaſtic gum, 


CHAPTER XVI. 


ox THE PURE FECULA OF VEGTABLES. 


Tus juices of vegetables, elaborated in their veſſels, become 
thick, and are gradually depoſited on the ſurface of the fibres, 
which are by that means ſupported and augmented, or become 
accumulated, in a more or leſs ſolid form, in the organs of the 
plant. After having treated of the fluid parts of theſe organiz- 
ed ſubſtances, it is neceſſary to examine the ſubſtance of which 
their ſolids are compoſed. We are far from poſſeſſing an accu- 
rate knowledge of all the ſolid ſubſtances contained in vegeta- 
bles; but it appears, that when treated by the proceſſes we 
are about to deſcribe, they are educible into a dry, pulveru- 
lent, inſipid, white, grey, or variouſly coloured ſubſtance, in- 
ſoluble in cold water, and of an earthy appearance, called fecula. 

To obtain this ſubſtance, a root, ſtem, leaf, or ſeed, 1s re- 
duced to a pulp, by pounding. Succulent vegetables may be 
treated in this manner, without the addition of water ; but in 
general water is added, to facilitate the ſeparation of the fibres, 
and to carry off the divided and pulverized parts. The pulpy 
matter, by ſtrong preſſure, affords a turbid, white, or coloured 
fluid, which after ſome time depoſites, by ſtanding, a flocky ſub- 
ſtance partly fibrous, and ſometimes pulverulent, which is the 
true fecula of vegetables. Some parts of vegetables appear to 
be entirely compoſed of this matter; ſuch as the ſeeds of gra- 
mineous and leguminous vegetables, tuberous roots, &c. Theſe 
parts in general afford the fineſt and moſt abundant fecula. As 
to the tender ſtems and leaves of vegetables, their more fibrous 
texture affords only a coarſe-coloured filamentous depoſition, 
diſtinguiſhed by the name of coarſe fecula. If theſe be well 
dried, pulverized and waſhed, the water carries off a much 
finer fecula, perfectly fimilar to that of the tuberous roots, and 
gramineous ſeeds. The chemiſt, therefore, makes no other 
diſtinction between theſe two kinds of fecula, than that the 
firſt is obtained from a leſs fibrous, and leſs organized part, con- 
liſting, as it were, of cells, in which nature has depoſited dry 


I 
pi 
| 
4 


REFS WA -- 


. ihSSOSew nt 7 EEE 1 7 


"1 
| 
5 


170 FECULA. 


or farinaceous mucilage ; ; while the ſecond, being of a more 
fibrous texture, requires its e to be deſtroyed by a 
more artificial proceſs. _ 

All the vegetable parts of ſolids, fridly ſpeaking, afford a 
kind of fecula: but we ſhall here more particularly ſpeak of 
ſuch as are prepared by art for food or medicine. The fecula 


of bryony, potatoe, cafſaya, ſago, ſalop, and ſtarch, are thoſe 


we hall particularly attend to. 

1. To prepare the fecula of bryony, the freſh roots are depriy. 
ed of their bark, raſped in pieces, and ſubmitted to the preſs, 
The juice is white, and depoſites a very fine fecula, from which, 
at the end of twenty-four hours, the liquid is decanted, and it 
is dried. As this fecula contains a certain quantity of extract, 
left by the juice, it is very acrid, and purges violently : by 
waſhing, it becomes finer, and whiter, but at the ſame time 
loſes its purgative virtue. This method of preparing the fe. 
cula of bryony affords but a very ſmall quantity, but a much 
greater may be obtained, by moiſtening, with water, the maſs 
remaining in the preſs, ſtraining this water through a hair 
ſieve, to ſeparate the groſſer fibres, and leaving it at reſt, and 
to depoſite its fecula, at which time the water is to be decanted 
off, and the powder dried. This laſt fecula is not purgative, 
like the former, becauſe it has been deprived of its extractive 
matter by the water. Baume has obſerved, that the fecula of 
bryony is abſolutely the ſame as ſtarch, and be made into hair 
powder, to the great ſaving of corn, The fecula of the roots 
of arum, and cornflag, are prepared 1 in the ſame way for me- 
dical uſes. 

2. Potatoes are amongſt this moſt uſeful alimentary,ſubſtances, 
with reſpe& to their abundance and fertility. They afford « 
large quantity of very fine white fecula, which, when boiled, 
is an excellent food. It is obtained by ſcraping the potatoes into 
a ſieve, and pouring thereon a large quantity of water, Thc 
fluid carries off the fineſt and moſt divided part of the fecula, 
which ſubſides by ſtanding, The water is decanted off, and 
the fecula, driet! by a gentle heat, has the form of a very fine 
white powder. Mills, conſiſting of a kind of raſps, turning on 
cylinders, have been contrived, and are uſed to great advan- 
tage in preparing this fecula. 

3. The Americans extract, from the root of a very acrid 
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plant, called manive, 2 mild nouriſhing fecula, which they call 
Coſſava.' They ftrip the root, raſp it, and put it into a ſack of 
ruſhes, made in the form of a cone, and of a very open'texture, 
which they ſuſpend to a ſtaff, placed acroſs two upright poſts. 
At the lower extremity of this ſack, they hang a heavy veſ- 
ſel, which by its weight preſſes the root, and receives the juice 
which flows out, and is a moſt acrid and dangerous "poiſon. 
When the fecula is well preſſed, and deprived of its juice, it is 
dried in the ſmoke, fifted, and then forms caſſava. This fari- 
na is ſpread on a hot plate of iron, and turned till both its ſur- 
faces acquire a reddiſh yellow colour, which denotes that it is 
ſufficiently baked. In this ſtate it is called caſſava bread. 
When the farina is heated in a veſſel, and agitated from time 
to time, it takes the form of grains, called rowvac. A. very fine 
and mild fecula, called mou ſſache, falls to the bottom of the ex- 
preſſed juice, and 1s uſed for paſtry. 

4. Sago is a dry fecula, reduced into grains by the action of 
fire, and comes to us from the iflands'of Molucca, Java, and 
the Phillipines. It is obtained from a kind of palm, called lan- 
dan, in the Moluccas. The trunk of this tree contains a ſweet 
pith, which the inhabitants take out after having ſplit the 
wood : they then bruiſe it, and put it into a kind of cone, or 
funnel, made of bark, and pour on a large quantity of water. 
This fluid carries with it, through the ſieve, the fineſt and 
whiteſt part of the pith, the fibrous part remaining behind. 
The water is received into pots, and gradually depoſites the fe. 
cula. The clear water is then decanted, and the depoſited mat- 
ter is paſſed through perforated plates, which give it the form 
of ſmall grains. The red colour on their ſurface riſes from the 
action of fire, uſed in the drying. Theſe grains, or ſago, be- 
come ſoft and tranſparent in boiling water, and form, with 
milk or ſoup, a light and agreeable liquid, which is ſtrongly 
recommended in phthiſical diſorders. 

5. Salep, ſalop, ſalab, &c. is the root of a Pe of orchis, 
prepared by the orientals. They ſelect the fineſt bulbs of this 
plant, which they peel, and boil, after previouſly ſoaking them 
in cold water. They are then ſtrung, and dried in the air. 
NM. Jean Moult deſcribes another proceſs for preparing ſalop, 
#hich may be ufed with every kind of orchis. The roots, 
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either dry or under water, are rubbed with a bruſh, to take 
off the external pellicle ; after which, by drying in an oven, 
they become very hard and tranſparent, Theſe are very eaſ.. 
ly reduced into powder, which, with hot water, forms a nou. 
riſhing jelly, much praiſed by Geoffroy, in all diforders ariſing 
from an acrid ſtate of the lymph, and amr in wen, 


| tions, and the bilious dyſentery. 


— — — — — 
CHAPTER. XVII. 


CONCERNING THE FARINA OF WHEAT AND OF STARCH, 


STARCH, properly ſpeaking, is a fecula abſolutely ſimilar to 
the foregoing ; but as the farina of corn, of which it is a con. 
ſtituent part, is one of the moſt important ſubſtances that come 


under the examination of the chemiſt, we ſhall treat more fully 


on this than on the other fecula. 

The ſubſtance called four, is in general dry, fciable, infipid, 
capable of acquiring taſte and digeſtibility, by the action of 
fire, and compoſed of ſeveral ſubſtances eafily ſeparable from 
each other. It exiſts in the ſeeds of gramineous plants, more 
eſpecially wheat, rye, barley, oats, rice, buckwheat, &c. Le. 


guminous plants likewiſe appear to contain a compound anali- 


gous to flour; but the flour of wheat only can be ſaid truly to 
poſleſs the requiſite properties, becauſe it is the only farina in 
which the different ſubſtances are duly proportioned to each 
other. Though the economical uſe of the flour of wheat, 2 
the principal article of nouriſhment, has been eſtabliſhed from 
time immemorial, it is but lately that chemiſts have began to 
examine it, Meſſrs. Beccarri, an Italian phyfician, and Kefle 
Meyer, in Germany, are the firſt chemiſts who endeavoured 
to ſeparate the different ſubſtances contained in flour. Meſſa. 
Rouelle, Spielman, Malouin, Parmentier, Poulletier, and Mac- 
quer, continued and carried the experiments of theſe philoſo- 
phers much farther. Parmentier, eſpecially, has proſecuted 
this inquiry with uncommon zeal and activity. His reſearches 
into the nature of alimentary ſubſtances, the component parts 


of flour, the different ſpecies of fecula, and on all nutritive ve- 
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getables in general, are, without doubt, the moſt complete and 
exact of any that have been made in this way. | 
Water is an agent of the greateſt utility, and leaſt capable of 
altering the ſeveral matters it takes up, or ſeparates, in the or- 
der of their ſolubility. This fluid is uſed, with the. greateſt 
ſucceſs, to obtain the different ſubſtances of which wheat flour 
is compoſed. To perform this true analyſis, 2 paſte is made 
with flour and water, and kneaded in a veſſel of water, under. 
neath a ſtream from a cock; the water carries off a very fine 
white powder, and the kneading muſt be continued till this flu. 
id paſſes off clear. The flour is then found to be ſeparated in- 
to three ſubſtances ; a greyiſh and elaſtic matter remaining in 
the hand, which has been called the glutinous, or vegeto-animal - 
part, on account of its properties; a white powder, depoſited 
by the water, which is the fecula, or ſtarch ; and a ſubſtance, 
held in ſolution by the water, which appears to be a kind of 
mucous extract. We ſhall examine the properties of each of 
theſe three ſubſtances in order. | 


$I. Concerning the Glutinous Part of Meat. 


The glutinous part, is a tenacious, ductile, elaſtic matter, of 
a whitiſh grey colour. When drawn out, it extends about 
twenty times its length before it breaks, and appears as if 
compoſed of fibres, or filaments, placed beſide. each other, ac- 
cording to the direction in which it has been drawn. If the 
force. ceaſes, it reſumes its original form by its elaſticity. By 
drawing it out, in different directions, it may be made ſo thin, 
that its poliſhed ſurface reſembles the texture of animal mem- 
branes. In this ſtate it adheres ſtrongly to dry bodies, and 
forms a very tenacious glue, which was uſed by ſome perſons 
to join broken china, long before chemiſts found the means of 
obtaining it in large quantities. Beccari has obſerved, that 
the proportion of glutinous matter is from a fifth, to a third, 
and more, in flour of the beſt quality ; he has likewiſe ob- 
ſerved, that this quantity varies in different ſeaſons, and ac- 
cording to the nature of the corn. 

The ſmell of the glutinous matter 1s faint, and reſembles 
that of mucilage ; expoſed to a fire capable of ſuddenly dry- 
ing it, it ſwells up prodigiouſly, In a dry air, or mild heat, 
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it dries very well, It is then ſemi-tranſparent, and hard, like 
glue, and ſnaps ſhort like that ſubſtance. + | 1), 

If in this ſtate it be placed on burning coals, * 
the flame of a candle, it exhibits all the characters of an ani. 
mal ſubſtance; it decrepitates, ſwells, liquiſies, curls up, and 
burns like a feather, or a piece of horn, emitting, at the ſame 
time, a ſtrong and fetid ſmell. By diſtillation, it affords, like 
animal ſubſtances, water, impregnated with ammoniac, ammonia. 
cal carbonat, and an empyreumatic oil. Its coal is 3 
ly incinerated, and does not contain fixed alkali. 

Freſh gluten, expoſed to a hot and moiſt air, n 
and putriſies abſolutely in the ſame manner as animal ſubſtan. 
ces. When it retains/a ſmall quantity of ſtarch, this laſt paſ- 
ſing to the. acid fermentation retards and modifies the putrid 
fermentation, and converts the ſubſtance into a ſtate nearly fi. 
milar to that of cheeſe. Rouelle the younger prepared a cheeſe 


with the gluten, which ſingularly reſembled in its — and 


taſte, that of Gruyere, or of Holland. | k 

Water does not at all diſſolve this glutinous matter. * 
boiling in this fluid it becomes ſolid, loſes its extenſibility and 
adheſive quality, but does not acquire either taſte or ſolubility 
in the ſaliva... Nevertheleſs, we muſt obſerve, that the gluten 
owes its elaſticity and ſolidity to the water which-formed the 
paſte. In fact, this vegeto-animal portion, though capable of 
becoming ſolid and elaſtic, is pulverulent, and withaut cohe- 
ſion in the flour; but as ſoon as water is added, its particles 
abſorb the fluid, and adhere together, forming the elaſſie ſub- 
ſtance called gluten, Water, therefore, contributes greatly to 
the formation of this ſubſtance, and it may perhaps be con- 
ſidered as a compound, ſaturated with, and incapable. of ab- 
ſorbing a larger quantity of water. This is ſo true, that it 
abſolutely loſes its adheſion and elaſtic properties by drying. 

Moſt ſaline ſubſtances act mord or leſs efficaciouſly on the 
gluten. The cauſtic fixed alkalis in the fluid ſtate diſſolve it 


by boiling. This ſolution is turbid, and depofites, by the ad- 


dition of acids, a gluten which 4s not elaſtic. | 
The mineral acids diſſolve. the gluten. . The nitric acid dif 
ſolves it with great activity, and Berthollet has obſerved, that 
this acid diſengages azotic gas, as it does from animal ſubſtan · 
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ces. When this elaſtic fluid has been emitted, the ſolution af- 
fords a large quantity of nitrous gas, and becomes of a yellow 
colour. By evaporation it affords cryſtals of the oxalic acid. 
The ſulphuric and muriatic acids form brown or violet ſolu- 
tions of this 'ſubſtanoce, from which' a kind of oily matter ſe- 
parates 3 the gluten being truly decompoſed:  Poulletier, who 
has made many experiments on this ſubſtance, has diſcovered, 
that ammoniacal ſalts may be obtained from theſe combina- 
tions, diſſolved in n or ene _ and W in 
the open air. | 13361750] 

From theſe facts, it 48 that this ſubſtance-is totally 
different from all thoſe hitherto known in vegetables, and that 
in many of its characters it reſembles the fibrous part of the 
blood. It is to this gluten that wheat flour owes its property 
of forming a very adheſive paſte with water; and the facility 
with which it riſes in leaven. The gluten does not appear to 
exiſt, at leaſt in any conſiderable quantity, in other farina, 
ſuch as that of rye, barley, buckwheat, Tice; c.; all Which 
form ſolid, opake paſtes, ſcarcely ductile, cafity broken, and 
which do not ferment when expoſed to the temperature by. 
which that proceſs is effected in wheat paſte. The preſence of 
the gluten appears therefore to be ene . nn 
of good bread. 

Berthollet thinks that wis glutinous ſubſtance ed phoſ- 
phorie ſalts, like animal matters, and that this is the cauſe of 
the difficulty with which its charcoal is incinerated. Rouelle 
the younger found a glutinous ſubſtance analogous to that of 
wheat in the green fecula of plants, which afford ammoniacal 
carbonat and ens oil, as n _ Ye i PN 
nn 1 treated f wal 6 


| A Governing n e af Mee het tel 

Starch, or the amylaceous fecula, compoſes the greater part 
of flour; it is the white ſubſtance which ſubſides from the 
water uſed in obtaining the pure gluten. This ſubſtance is 
very fine, and ſoft to the touch; its taſte is ſcartely ſenſible. 
Its colour is of a grey and dirty white, when extracted by the 
proceſs we have deſcribed; but the ſtareh- makers render ĩt 
extremely white by ſuffering it to remain in an acid water for 
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a time, which they call the /our water. It appears from the 
experiment of Poulletier, that the fermentation which takes 
place in this fluid, whitens and purifies the ſtarch by attenuat. 
ing, and even deſtroying the extractive mucous ſubſtance with 
which it is vitiated at firſt. Starch, chemically conſidered, iz 
a mucilage of a peculiar nature. This mucilage, which ha; 
been improperly conſidered as an earth by ſome chemiſts, dif. 
fers greatly from the glutinous part. It burns without emit. 
ing an empyreumatic ſmell. By diſtillation with a naked fire, 
it affords au acid phlegm, of a brown colour, and a very thick 
empyreumatic oil towards the end. Its coal is eaſily reduced 
to aſhes, which contain fixed alkali. 

Starch 1s not ſoluble in cold water, but when boiled in wa. 
ter, it forms a kind of glue, that, when expoſed to a moiſt 
air, gradually loſes its conſiſtence, ferments, becomes ſour, and 
at laſt mouldy. 

The nitric acid produces the nokia acid with this fecula, 
which is perfectly ſimilar to thoſe we have treated of in the 
foregoing chapter, 

As ſtarch forms the greateſt part of flour, it cannot be 
doubted, but that it is the principal alimentary ſubſtance con. 
tained in flour, and in bread b. 


$ III. Concerning the Muczus ExtraRive Part of Flour. 


By evaporating the pure water with which the paſte was 
waſhed, and from which ſtarch had been depoſited, Poulletier 
obtained a viſcous gluey ſubſtance of a brown yellow colour, 
and ſlightly ſaccharine taſte. This ſubſtance, denominated by 
its diſcoverer the mucoſo-ſaccharine matter, exhibited all thc 
phenomena of ſugar in its combuſtion and diſtillation. It is 
this which excites the acid fermentation in the water that floats 
above the ſtarch ; for, as Macquer well obſerves, the latter 15 
not at all ſoluble in cold water. 

The mucoſo-ſaccharine matter exiſts in a very ſmall propor- 
tion in the farina of wheat, but may perhaps- be more abun- 
dant in other Kinds of flour. 

It cannot be doubted, notwithſtanding the ſmall quantity of 
this ſubſtance contained in the farina of wheat, but that it is 
principally concerned in the fermentation by which paſte is 
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jeavened and made to riſe. This inteſtine motion, ſo neceſſary 
in the making of good bread, is not yet well underſtood. It 
may perhaps conſiſt in the commencement of fermentation, 
which is putrid in the gluten, acid in the ſtarch, and perhaps 
vinous in the mucoſo-ſaccharine matter; and from theſe three 
incipient fermentations mutually impeding each other, the 
lighter compound, which by baking forms bread, may pro- 
bably ariſe. At all events, it is certain, that the three ſub. 
{tances we ſpeak of are ſo combined and altered in bread, that 
they can no longer be ſeparated. The action of heat is ſuffi- 
cient, without fermentation, to produce this, intimate combi- 
nation; for unleavened bread, according to Malouin and Poul. 
letier, does not afford the glutinous matter. 

From the foregoing facts we ſee, how greatly other kinds of 
four differ from that of wheat, and {till more thoſe, legumi- 
nous and farinageous ſeeds, ſuch as beans, peaſe, cheſnuts, &c. 
are far from poſſeſſing the qualities neceſſary to make good 
bread, > | 
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VEGETABLE ALBUMEN. 
"= | 
: Forxcnor, obſerving that a matter coagulable by heat was ſeparated from 


juice of cochlearia, creſſes, &c. along with the colouring matter, took 2 lbs. of 
the juice of the young ereſſes, and filtered it in the cold. The coarſer part of the 
fecula was ſeparated in this way. The liquor was of a clear green colour. Ex- 
poſed to the air in a flat veſſel, in two hours the liquor became muddy, and a finer 
green fecula than the firſt was diſengaged, which was ſeparated by filtering it. 
The ley was now of a pale green colour. When poured in boiling water, a 
coagulation took place of a great number of ſmall whitiſh flocks; ſimilar flocks" 
appeared in another portion of this juice, which had been left expoſed to the at- 
moſphere; and ſulphuric acid ſeparated a ſimilar matter from a third portion, The 
ſubſtance obtained in theſe three different ways, waſhed in water, exhibited all the 
properties of animal albumen. Arn. de Chem, Tom. III. p. a5. 

It diſſolved in alkalis, was rendered more ſolid by boiling water, gave a green 
tinge to blue vegetable colours, and afforded ammoniac in diſtillation; with moiſture 
in a warm atmoſphere, it exhaled a fetid ammoniacal ſmell, and exhihited every 
ſymptom of putrefaction. This enables us to underſtand why the cruciform plants 
are fo readily 3 Dried in the air, this ſubſtance aſſumed the ductility 
and tranſparency of glue. 

Vil. III. M 
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Fourcroy obtained a fimilar albumen from the juice of cabbage and cochlearg, 


The root of patience contains a remarkably large quantity of albumen, 

If the water uſed to ſeparate the farina from the gluten of wheat be filtered, 
and afterwards expoſed to heat, white flocks of a conctete matter will be ſeparates, 
which poſſeſs all the properties of albumen. So that wheat contains two ſub. 
ſtances; one, the gluten ſimilar to the fibrous part of animals, and another ſimi, 
Jar to the albumen. This laſt exiſts in all green plants, and in all their ſoft and ſuc. 
culent parts. It appears to be condenſed and thickened in the proceſs of vegeu. 
tion, and to contribute to the formation of the ſolid Rune Dry wood does no 
afford any of it. | 

It is to the exiſtence of this principle that an infuſion of wood owes its fell 
and ammoniacal ſmell. Wood, according to Fourcroy, that has been ſteeped u 
water, does not afford ſo much ammoniac as new wood. 

All acid vegetable ſubſtances, and particularly fruits, contain, inſtead of albu - 
men, the ſubſtance called gelatin ; ſuch as the juices of the orange, citron, gooſe. 
berry, &c. Fourcroy having perceived that the albumen of the blood affords 
kind of gelatin, ſoluble in water by the nitric, muriatic, and acetous acids, in 
gines that the albumen which exiſts in young vegetable ſubſtances without any acid 
may be converted into the gelatinous matter, by combination with the acids which 
are formed during the proceſs of vegetation. - 

Animal gelatin has a ſtrong tendency to become acid, and a ſmall quantity d 
oxygen only is required to give it the acid character. Fourcroy aſks, Is it not pre- 
bable, that gelatin differs from albumen, only in containing a greater quantity 
oxygen ? 

In diſtillation, vegetable albumen affords ammoniacal carbonat, a red fetid dl 
and carbonated hydrogen gas; with a reſidue of light, difficultly combuſtible char 
coal, in too {mall a quantity to be examined by Fourcroy. 


STARCH, 


b CyArTar firſt remarked, that if diluted nitric acid be digeſted on fecula, the 
_ is decompoſed, and the fecula paſſes to a ſtate reſembling that of the ligneow 

re. 

My friend Mr. Jamieſon of Leith, in a paper which he read ſome years ago to 
the medical ſociety of this place, gave an account of ſome very ſingular reſult 
which he obtained, by digeſting ſtarch in muriatic acid. This acid, when cot- 
centrated and colourleſs, diſſolved ſtarch in a temperature equal to go? of Fahren. 
heit. By increaſing the temperature, the ſolution acquired a browniſh colour 
and at length a browniſh black precipitate was formed, which ſeemed to poſſe 
all the properties of charcoal. On adding cauſtic ſoda to the liquor, and ſubjed- 
ing it to evaporation, a ſmall quantity of acetit of ſoda was obtained. By diſtilling 
| the muriatic acid from ſlarch, a carbonaceous reſidue was obtained, which inflamed 

readily with nitric acid, and which in ſome caſes was ſo inflammable, as to take 
fire by ſimple expoſure to the air. 


COLOURING MATTERS. 


CHAPTER XVIIL 


| CONCERNING VEGETABLE COLOURING MATTERS, AND THEIR 
APPLICATION TO THE ART OF DYING. 


VzoczraBLEs contain colouring matters in all their organs. 
Theſe parts differ greatly from each other ; for a vegetable 
ſubſtance, which has no apparent colour, often aſſumes a very 
evident tinge, by peculiar menſtrua. . The art of dying, all 
the proceſſes of which are abſolutely chemical, is founded 
on the ſolubility of colouring matters in different menſtrua, 
the method of applying them to ſubſtances propoſed to be dyed, 
and of rendering them fixed. In treating of the properties of 
each colouring matter, we ſhall have occaſion to fpeak of the 
principles of this important art, which is excellently treated 
of in the works of Hellot, Macquer, Le Pileur d' Apligny, 
Hecquet d'Orval, the Abbe Mazeas, and particularly of Ber. 
thollet. 

The colouring matter of vegetables a ſo called, is not 
yet well known. Rouelle ſuppoſed that the colouring matter, 
which is ſo abundant in the vegetable kingdom, was analogous 
to the gluten of flour ; but it is certain, that this matter pre- 
ſents different chemical characters, according to the baſe with 
which it 1s united. When, therefore, it 1s ſaid, that a colour 
is extractive, reſinous, &c. the terms apply rather to the baſe, 
than to the colouring matter. 'The true colouring matter of 
vegetables uſed in the arts, is doubtleſs of a very ſubtle na- 
ture, and is perhaps as diviſable as the principle of ſmell. 
It may even be ſuppoſed, that it conſiſts only in a peculiar 
modification of the ſolid and liquid parts of vegetables. 

It is neceſſary to repeat in this, that the colour of vegetables 
is for the moſt part produced by the contact of light; but the 
manner in which light produces this effect, is a problem not | 
yet ſolved, However this may be, as it is impoſſible to ſe- | 
parate the colouring matter entirely from the vegetable baſe 
it adheres to, theſe two ſubſtances are —_y taken together 
for the colouring matter. 
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No chemiſt has more accurately diſtinguſhed the vegetable 
colouring matters, conſidered with reſpect to the art of dying, 
than Macquer ; and his theory concerning the applying and 
fixing theſe colours to, ſubſtances inteaded to be dyed, muſt he 
admitted às highly ſatisfaftory. As it is our intention to con. 


.ne& this theory of dying with the hiſtory of the chemical pro. 


perties of vegetable colouring matters, we ſhall conſider them 
in the ſame point of view. | 

x. A great number of vegetable colouring matters, which 
are of an extractive or ſaponaceons nature, are readily di. 
ſolved in water. Baſtard rocket, madder, logwood, red. 
wood, and Brafil wood, afford yellow or red colours of this 
kind. It may be eaſily conceived that ſubſtances tinged with 
tleſe matters, readily give out thetr colour ts water; and it i 
therefore found neceſſary, in order to render them durable, to 
make uſe of ſome additional ſubſtance capable of decompoſing 


and fixing them ; as for example, red tartar, alum, and other 


ſalts. Thefe ſalts are called mordants. A diſengaged acid would 
produce the ſame effects, but it would alter the colouring mat- 
ter. The portion of ſuperabundant acid of the alum unite: 
with the alkali of the colouring ſaponaceous extract, and cauſe; 
the reſinous part, which is then inſoluble in water, to be pre. 
cipitated on the ſubſtance intended to be dyed. However, thi 


colourin gpor tion, rendered inſoluble by the alum, or the mot. 


dant, is of two kinds; the firſt is very folid, and reſiſts the 
air, ſoaps, and all the liquors which dyers call progfo, Thi 
kind of colour is called a good or flrong dye. The other i 
changed by the air, and eſpecially by the action of the proof 
liquors : It is called a falſe dhe. To diſcover the nature 0 
theſe colours, and the duration of dyes in general, Berthollet 
propoſes the uſe of the oxygenated muriatic acid, which in: 


very ſhort time, by its exceſs of oxygen, produces the ſame 


effect as the pure air of the atmoſphere would effect in a much 
longer ſpace of time. The quantity of acid required to diſ. 
colour and entirely bleach any dyed ſtuff, as well as the tim: 
required for this purpoſe, may ſerve to determine the ſolidity 
and duration of colours. 

It is obſervable that wool takes the dye better than an) 
other ſubſtance ; and that filk, cotton, and flax, in the order v. 
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have mentioned them, are dyed with more n and re- 
tzin the colouring ſubſtance more weakly, 

Writers on the art of dying, hold different opinions reſpe&- 
ing the manner in which the colouring parts apply themſelves 
to the ſubſtances expoſed to their contact. Many have ſup- 
poſed that this application takes place only i in proportion to the 
number and magnitude of the pores in the various ſubſtances ; 
and that wool takes the dye better than filk or thread, becauſe 
its pores are more open and numerous, But Macquer thinks, 
that the greater or leſs facility with which the colour is ap- 
plied, depends on the reſpective nature of the colouring parts 
and the ſubſtance propoſed to be dyed; and that the art of 
dying is truly an external tinge or painting, which ſuc- 
ceeds. and laſts by virtue of an affinity and intimate union 
between the colour and the dyed ſubſtance. This celebrated 
chemiſt adopted this opinion in conſequence of the nume- 
rous experiments for which this art is greatly indebted to 
2. Another kind of colouring matter ſeems to be compoſed 
ol ſaponaceous extract and reſin. Macquer calls them ins- 
terrefrial matters. When theſe matters are boiled in water, 
the reſinous ſubſtance they contain melts, and is diſperſed in 
the fluid by the aſſiſtance of heat, and by virtue of the diſ- 
ſolved ſaponaceous portion; but it precipitates in proportion as 


the decoction or bath becomes cold. Conſequently, when wool, 
or any other ſubſtance is plunged in a decoction of this nature, 
the reſin ſeparates by cooling, and applies itſelf without any 


other preparation; and as it is not ſoluble in water, it forms a 
laſting dye. Colouring matters of this claſs are obtained from 
almoſt all aſtringent vegetables, ſuch as the huſks of nuts, roots 
of walnut-tree; or of dock, ſumach, bark of alder, ſandal. 
wood, &c. Theſe colours are all yellow, and are called root 
colours by the dyers. They generally ſerve to form a very 
good ground, on which other more brilliant colours may be 
applied. It may be obſerved, that colouring ingredients, which 
require no preparation either in the bath, or in the ſtuff to be 
dyed, are more eaſily applied to uſe than others. 

3. The colouring principle of many other ſubſtances reſides 
in a purely reſinous matter, inſoluble in water, and ſome not 


M iij 


the acid ſeizes the alkali, and leaves the colouring matter, 


| briangon chalk in powder, compoſes . rou ge uſed . the 
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even in alcohol; but they all are ſoluble in alkalis, which con- 
vert them into a kind of ſoaps, ſoluble in water. The Prin. 
cipal colours of this nature employed in eyes are the fol. 
lowing. | 
A. The annato, a kind of fecula, obtained by maceration of 
the ſeeds of the urucu putrefied 1 in water. This fecula depoſit. 
ed during the putrefaction, is firſt red, and in proceſs of time 
becomes'of a brick duſt colour. The paſte 15 mixed in water 
with the alkali of cendres gravelees, ſhortly to be deſcribed, and 
forms a bath, wherein the ſtuffs intended to be dyed art 
plunged. A gold, or orange yellow colour, of conſiderable 
beauty, is depoſited without the aſſiſtance of a corroſive. 

B. The flower of carthamus, or baſtard ſaffron, affords x 
very fine red colour, by the ſame proceſs. It contains two 
diſtin& colouring parts; the one purely extraQtive and ſoluble 
in water, the other refinous. In order to obtain the latter, 
the ſoluble part of the carthamus muſt firſt be carefully waſh. 
ed away. The remainder is mixed with the cendres gravelees, 
or ſalt of ſoda; and the mixture being lixiviated, forms a hath, 
But as the alkali alters the colour, and renders it dull, the 
dyed ſtuff is plunged in water rendered acid by lemon juice: 


which it enlivens, and cauſes to become red. A coloured fe. 
cula is obtained by a fimilar proceſs, which, mixed with 


ladies. 
C. Archil is a paſte prepared with moſſes and lichen ma- 
cerated in urine with lime: The latter diſengages the ammo- 
niac, which developes the red colour. Archil mixed with 
water, affords a dye without any other preparation; with al- 
kalis, it ſtrikes a violet colour ; but this is a falſe dye, which 
changes in the air, and becomes yellow by the action of acids. 
D. Indigo, which is of a deep violet blue, of a coppery 
tinge, is a fecula prepared at St. Domingo, and in the Antilles, 
&c. by macerating the ſtalks of the anillo, or indigo plant, in 
ſtone troughs, with water. The water becomes blue, and after 
ſtrong agitation the fecula precipitates. The indigo ſeparated 
from the water, is put into cloths to drain, and after being 
dried in ſmall wooden boxes, it is broken into pieces, It is 
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eſteemed good when it floats on water, and burns entirely away 
on a red hot ſhovel. The colouring matter is extracted by al- 
kalis, and applied, without any other preparation, to the ſtuffs. 


lour. 
4. Certain colouring ſubſtances are ſoluble in oils. Al- 


kanet, or the red root of a kind of bugloſs, communicates its 
colour to oil. Alcohol hkewiſe diſſolves ſeveral colouring 
matters: green fecula diſſolve in this menſtruum, as well as in 
oil, It may eafily be conceived, that theſe colours are not 
uſed in dying, becauſe the liquids neceſſary to extract them 
cannot be employed. 

Such are the principal circumſtances in which our know- 
ledge of vegetable colours conſiſts. Every immediate principle 
of vegetables may conſtitute the baſe of theſe colouring parts, 


kinds. Some even appear to be of the nature of fixed oils, 
being inſoluble in water, or alcohol, though they readily diſ- 
ſolve in alkalis. Laſtly, there are ſome which are analagous 
to the glutinous part, according'to Rouelle. 


| attraftion for oxygen; for there are few of them, which are 
not more or leſs, ſpeedily altered by this principle. The oxy- 
genated muriatic acid, alters almoſt the whole ſyſtem, and con- 
verts them to white or yellow. The greater part of vege- 
table colours, contain different proportions of oxygen, and fre- 
quently owe their ſhades to a difference in the quantity of this 
principle. Becauſe, the air has a ſingular effect on their dyes, 
all their colouring matters are prepared with the contact of 
air. See a memoir by Hauſſmaun on Indigo, { Journal de 
Phyſique 1788 ) and my memoir on the Cong of 9 
by Oxygen, An. de Chem. Tom. IV. 
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It cannot be brightened by acids, becauſe * change its co- 


ſince they are found of ſaponaceous, reſinous, and extractive 


All vegetable colouring matters, have a ſtronger or weaker 
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Hoss ſuſpects that madder contains a peculiar acid. He found that 


durable colours were produced, by adding carbonat of lime to an infuſion of mad. 


der. During the combination of the colouring matter with the lime, a portion al 
carbonic acid was diſengaged : the colours reſiſted the action of the muriatic acid, 
alkaline leys, and ſoap. An. de Chem. Tom. X. p. 362. 

Dr. Bancroft remarks, that indigo ſeems to conſiſt chiefly of a particular vege. 
table baſis, united to a large portion of oxygen, to which its colour is principal); 
owing, and for which it has a ſtrong attraction. 

Water diſſolves the mucilaginous, and ſome of the adventitious parts of indigo. 
Alcohol diſſolves others, but neither can diſſolve any part of its colouring matter, 
There are but two ways in which indigo can be diſſolved; the firſt of theſe is) 
means which attack its baſis, by ſuperadding a farther portion of oxygen; the 
other is by ſubſtances which abſorb and take away from indigo a conſiderable pan 
of the oxygen combined with it, ſo as thereby to render its bafis liable to be a& 
ed upon, and diſſolved by the pure, or cauſtic alkalis. 

In the firſt of theſe ways, fire ſpeedily decompoſes indigo. The nitric acid dl. 
ſo, when concentrated, attacks it ſo powerfully as to produce actual ignition; 
and, even when diluted, it not only deſtroys the blue colour immediately, but di 
ſipates the greateſt part of its ſubſtance by a flower combuſtion; leaving bchind 
it a ruſty, iron coloured, gummo- reſiuous maſs, ſoluble, in alcohol, and partly (6 
in water, but of no uſe. | 
Indigo reduced to powder, and mixed with five or ſix times its weight of ſtrong 
ſulphuric acid, will be attacked with conſiderable activity and heat, and in about 
twenty-ſour hours will be diſſolved. When acted upon by this acid, the colon 
of the indigo is rendered more lively and beautiful, by the addition of a fariher 
Portion of oxygen, though it becomes leſs durable. 

The muriatic acid, in its moſt concentrated ſtate, has no ſenſible action upon 
the pure colouring matter of indigo. It is rapidly diſſolved by nitro-muriatic acid, 
and its colour deſtroyed nearly in the ſame way as by the nitric acid alone. Ne- 
ther ſulphuric nor nitric acid, when greatly diluted, are capable of diſſolving thc 
colouring matter of indigo, 

The oxygenated muriatic acid acts but very ſecbly on indigo whilſt in ſubſtance, 
but when diſſolved, it deſtroys the colour. By adding a little oxyd of mangs 
neſe to the ſolution of indigo in ſulphuric acid, the blue colour of the indigo 6 
deſtroyed as efficaciouſly, and in the ſame way as by oxygenated muriatic acid. 

The tartareous, acetous, phoſphoric, fluoric, and other acids, ſeem to have 00 
action on the colouring matter of indigo. 

None of the alkalis, whether mild or cauſtic, have any action upon the coleut- 
ing matter of indigo, unleſs when it has been previouſly diſſolved by ſulphur: 
acid, or deprived of a portion of its oxygen. 
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Tn the ſecond and only way of diſſolving indigo, without leſſening the durabili- 

ty of its colour, there is no one ſubſtance or agent in nature, capable of producing 
this effect, but it reſults from the concurrent action of ſeveral agents, 

Woad alone dyes a blue colour very durable, but leſs vivid and beautiful -than 
that of indigo; it is therefore at prefent never uſed except with indigo, in what 
is called the woad vat; in which it is made to ferment with water, by a ſuitable 
degree of warmth, and the addition of bran with other vegetable matters; to theſe, 

indigo and lime are afterwards joined; and the indigo, being deprived of a, portion 
of its oxygen by the fermenting vegetable ſubſtances, is therefore rendered ſoluble 
by ene lime, and, being in this way ſoon combined with the c&louring matter of 
woad, both form a dying liquor, blue, or copper coloured on the ſurface, where 
it can re- abſorb the oxygenous gas, but green immediately beneath the ſurface, 
and throughout the whole maſs. When the liquor becomes fit for dying, and 
cloth or woo! dyed with it, though they appear green when taken out, they be- 
come blue immediately, by attracting and combining with the oxygen; the loſs of 
which had previouſly rendered the liquor of the woad vat green. 

There are various other blue vats in which the indigo is diffolved, and made 
fit for dying ; but in all of thefe, the indigo is firſt deprived of a portion of its oxy- 
gen, by the attraction of the vegetable or animal ferments, or of the oxyd of 
ron, and then it is diſſolved, either by lime, or bygſome alkali. See Dr. Bancroft's 
Rrgcrimental reſearches concerning the Philoſophy of Per manent Colours, 1794, Lond. 

Bouillon la Grange obtained a ſubſtance ſimilar to the adipo-cire of the ceme- 

_ 1:ics, by paſſing oxygenated muriatic acid gas into an infuſion of ſenna leaves. This 
fubſtance had a citron, yellow colour, was inſoluble in water, but ſoluble in al- 
cohol. On lighted charcoal it burned with a thick, lightly aromatic ſmoke, and 
let behind it a light and inſipid charcoal. A fimilar ſubſtance was obtained by 
oxyyen gas. This chemiſt obtained the ſame ſubſtance, by treatink; the leaves 
which had been boiled in water with ſome alkali; by which they acquired an in- 
tenſcly purple colour. The ſolution ſaturated with a diluted acid, and evaporat- 
ed to dryneſs, befides the neutral ſalt, afforded a fawn brown coloured ſubſtance, 
which poſſeſſed all the characters of that obtained by oxygenated muriatic acid. . 

The fenna leaves, treated with alkali, have a deep green colour, which may be 
taken up with warm alcohol. This ſolution, by evaporation leaves a green mat- 
ter in the veſſel, which is not miſcible with water, and which is not ſoluble in al- 
kalis, The oxygenated muriatic acid deprives it in a ſhort time of its colour. An. 
d: Chem. Tom. XXIV. p. 8. 

Muſlin Puſchkin has obſerved, that oleo-colorants, or cero-colorants are form- 
ed by decompoſing ſoaps with the acid extracts of colouring matters; ſuch, for 
example, as the extract of Brazil wood by diluted acetous acid. The colours are 
extremely brilliant. An. de Chem. Tom. XXIV. p. 214. 

| Fabroni has diſcovered a violet purple colour in the juice of the ſocotrine aloes, 

which is improved rather than injured by expoſure to the air, An. de Chem. 

Tom. XXV. p. 299. 

A new dying wood, called paraguatan, brought from Guian, is ſaid to poſſeſs 

very advantageous qualities. The decoRion of the bark affords a colour which f 

reſiſts the action of the ſulphuric, nitric, and muriatic acids longer than the co. 

lour of Brazil or Campechy wood. It can alſo be revived in alkalis, after it has 

been made to diſappear with acids. Vinegar, lemon juice, and cream of tartar, | 

render this colour more brilliant, while they deſtroy that of Brazil or Campechy I! 

wood, . wn 
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The ſecula of the paraguatan attaches itſelf to wool, cotton, and filk. The co. 
lour of the filk is moſt brilliant, that of the cotton leaſt ſo. 

This fecula, when dried, is capable of being diſſolved in . to which it 
communicates a colour ſimilar to that of cochineal. A decoction of this ſubſtance 


forms, by mixing it with alum, a kind of lac, which is not ſo beautiful as that 


obtaived from cochineal by a ſimilar proceſs. This decoction, mixed with that of 
nut - galls, forms a precipitate of a weak roſe colour. 

The colour from the paraguatan is not equal in force to that from cochinea], 
but it is ſuperior to thoſe of Madder, Brazil, and Campechy. 

Morveau is of opinion, that the red colour ef fruits is produced by the reaQion 
of their acids upon the colouring matter which they. contain. 

Tin, therefore, according to this hypetheſis, in reviving or reſtoring the colour 
of violets, does this merely by its affinity for the acid. This effect is produced al- 
fo by the oxyds of lead, biſmuth, antimony, zink and iron. The metallic oxyds, 
which appear to act moſt readily on vegetable colouring matters, are thoſe which 
retain theſe matters moſt feebly. Oxyd of tungſten has, in this reſpect, a derided 
advantage over all others, by forming lacs which are extremely uſeful in painting 
and dying, which are not altered by the reagents that deſtroy vegetable colours, 
An. de Chem. Tom. XXX. p. 185. 

To extract the colouring matter of lichens, Weſtring recommends one part of 
lichen to be macerated with a'tenth of quicklime, and a twelfth part of muriat of 
ammoniac. In ſome ſpecies of lichen, maceration in the cold is ſufficient to ex · 
tract the colouring matter; but the developement of the colouring particles is 
much aided by heat. Some lichens require even boiling, in order to be made to 
part with their colouring matter. The chemical changes which take place during 
the de velopement of the colouring matter in this proceſs, ſeem to be but little 
known. During the firſt days of maceration, it is ſaid to be ſerviceable to exclude 
the external air. An. de Chem, Tom. XV. p. 267. 

Berthollet found, that 100 grains of the colouring matter of lint, is ; ſoluble 
in 50 grains of cauſtic potaſh. 50 grains of the carbonat of potaſh diſſolve 
about 1-4th leſs of this colouring matter, and form with it a triple combi- 
nation, Lime-water produces a copious precipitation in an alkaline ſolution of 
this ſubſtance, Metallic ſolutions alſo occaſion precipitates, which vary extremely 
in their colours. Lint contains from 1-4th to 1-3d of this colouring matter, 
only a ſmall portion of which is in a ſtate to be diſſolved by an alkali, Hence, 
according to this author, ariſes the neceſſity of alternately expoſing lint, in bleach- 
ing, to the action of the air, dew, or oxygenated muriatic acid, and to that of 
alkaline lixiviums. This matter affords, by diſtillation, a thick oil, a little am- 
moniac, and 24-100dths of carbon. During the diſtillation, carbonic acid and 
carbonated hydrogen gas were diſengaged; ſo that carbon muſt have formed a 
large proportion of this matter. 

From a variety of experiments this chemiſt concludes, that all vegetable co- 
lours are diſcharged, or converted to a yellow, by the action of oxygenated mu- 
riatic acid. 

That during this diſcolouration, the oxygenated acid — to the ſtate of or- 
dinary muriatic acid. | 

That the vegetable matters deprived of colour had combined with oxygen, and 
had been deprived of their colours only by an exceſs of that principal acid. And, 

That, conſequently, the oxygenated muriatic acid may be employed as 3 telt 
of the fixity of colours and dyes, 

Fourcroy thinks, that oxygen has a decided influence in producing and in alter 
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ing vegetable colours. Stuffs dyed with indigo are green when firſt taken out of 
the dying-vat, and become blue only by the contact of air. The black dye of 
wool acquires its true ſtate only by expoſure to the atmoſphere. Byſſi and mu- 
cors, which grow in the dark, arc white, but afterwards hecome coloured in the 
air, Some infuſions and vegetable decoctions acquire a deep colour by the con- 
tact of the air. In the diſcolouration produced by the oxygenated muriatic acid, 
the ſhades of ſome of the colours are firſt heightened, and ſome of them remain 
more or leſs fixed, after having abſorbed a quantity of oxygen. The effect of 
vir in colouring vegetables, is evident in the production of the green colour, and 
in modifying the colours of the flowers of plants. The fecula of indigo and 
paſtel aſſume a blue colour only from the abſorption of oxygen. The addition of 
4 ſmall quantity of muriatic acid converts a blue colour to a greesg z if more acid 
be added, the colour becomes yellow. Syrup of violets, and tincture of turn- 
ſole, loſe their colour by excluding from them carefully the air; but the re- admiſ- 
ſion of air, particularly of oxygen gas, reſtores to them their blue ſhades in all 
their former brightneſs. If the oxygen be allowed to act for a great length of 
time, the colour paſſes to a yellow. 

The yellow or red decoctions of woods, when expoſed to the air, are covered 
with pellicles, which paſs ſucceſſively through the ſhades of black, brown, purple 
brown, cheſnut red, orange, and yellow. At this laſt ſhade the alteration ſtops, 
and the colour becomes unchangeable. Theſe ſhades, enumerated in the order in 
which they uſually take place, are owing to the abſorption of quantities of ozy- 
gen, which goes on increaſing till the colour paſſes from the deep brown to the 
yellow. 'They were all produced by introducing the oxygenated muriatic acid 
into a decoction of the bark of St. Domingo. The colouring matter precipitated 
in the yellow ftage, was fixed, fuſible in the fire, reſinous, ſoluble in alcohol; 
whilſt that in the red, or cheſnut coloured ſtage, was ſoluble neither in boiling 
water nor in alcohol. From theſe and ſimilar facts Feurcroy concludes, that oxy- 
gen enters into the compoſition of vegetable ſubſtances, and alters their colours. 

2. That variations in the proportion of this principle, produces correſponding 
changes in the ſhades of the vegetable colouring fubſtances. a 

3. That complete ſaturation with oxygen produces oſten yellow colours, which 
are the leaſt alterable. And, | 

. That the beſt means of obtaining fixed colours for painting would be, to chooſe 
colours which had been ſubjected to the action of the oxygenated muriatic acid. 

Berthollet has ſince given an explanation of the effect of oxygen on the colour - 
ing matter of vegetables ſomewhat different from that of Fourcroy, He con- 
ceives, that the effect produced by oxygenated muriatic acid on colouring matters 
1s ſimilar to that of a flight combuſtion ; that it is owing to the ſeparation of the 
hydrogen, which, by combining with the oxygen, leaves the carbon predominant ; 
lo that the peculiar colour of the carbon is mixed in a greater or leſs degree with 
that which before exiſted. | 

This effect is very evident, when ſugar, indigo, an infuſion of nut- or 
of ſumach, is ſubjected to the action of oxygenatedſ muriatic acid. The ſugar 
and indigo acquire a dark colour, and exhibit unequivocal proofs of a flight com- 
buſtion. The infuſions of nut-galls and of ſumach yield a black depoſite, which 
is almoſt pure charcoal. 

Theſe phenomena are ſimilar to thoſe obſerved in the diſtillation of an organ- 
ized ſubſtance ʒ in proportion as the hydrogen is diſengaged, in the form of oil, 
; in the ſtate of a gas, the ſubſtanee becomes yellow, and is at laſt converted 
t. into a black charcoal. Whenever, therefore, according to this hypotheſis, the 
ey genated muriatic acid has rendered a vegetable colour yellow, fawn, or brown, 
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this effect has been produced by a flight combuſtion, in which a larger or fuuall:- 
proportion of hydrogen has been converted into water; and the charcoal in this 
way becoming predominant, - communicates to the ſubſtance its peculiar colour. 
We have an example of theſe changes, in the effect of atmoſpheric Oxygen, 
dew, and oxygenated muriatic acid, on the colouring parts of lint. Theſe he. 
come ſoluble in the alkaline lixiviums, by an alternate expoſure to the action of 
oxygen; but when theſe parts are precipitated from the alkali, collected, and 
dried, they are found to be of a black colour; ſo that the theory ſeems to be 
proved by the. colour which they aſſume, and the quantity of charcoal which 


they afford, by analyſis. h 


lt is very probable, that in every caſe a part of the oxygen unites with the co. 
louring parts, without combining in a particular manner with the hydrogen, 
and that it is in this way that the colouring particles of lint become, by the 2 
tion of oxygen, more ſoluble in alkalis than they were formerly. 

Sennebier remarked, that if a ſolution of the green matter of vegetables in al. 
cohol be expoſed to the ſolar light, it aſſumed an olive colour, and was in a fey 
minutes entirely effaced. When the light was weak, the effect took place mor: 
ilowly. In perfect darkneſs, the colour remains without alteration, or is at leaf 
altered very ſlowly. If the green colour was but flightly changed, it could be- 
reſtored by the, addition of an alkali; but when complete diſcolouration had ta- 
ken place, the alkali produced no change. The green ſolution underwent 10 
change in azotic gas, nor in a veſſel that was completcly full. 

By expoſing a veſſel half filled with this ſolution over mercury, Bertholle: 
found, after ſome time, that the mercury had riſen in the flaſk, and that oxygen 

had been abſorbed. The liquor, which was of a clear yellow colour, afford- 
ed a refidue which was black, and of a carbonaceous nature. 

This chemiſt placed veſſels containing tincture of turnſole inverted over mer- 
cury with oxygen gas, in the light of the fun, and in a dark place. The tinc- 
ture placed in the dark, after a long time, had undergone no change, and no oxy- 

u gas was abſorbed; while the tincture placed in the light had loſt much of it 
colour, had become red, and the oxygen gas was in a great meaſure abſorbed, 4 
fmall quantity of carbonic acid was formed, to which the red colour of the tinc- 
ture was to be attributed. See Clemens de I Art de Teinture, Tom. I. p. 44. 

Dr. Bancroft objects to this explanation of Berthollet's, that it ſeems impro- 
per to apply the term Combuſtion to alterations which reſult from a ſunple add. 
tion of oxygen to colouring matters, without a ſeparation or deſtruction of their 
component parts; though a great many of the decays and extinctions of the! 


colours evidently ariſe from ſimple additions of oxygen. Beſides, there are ſev 


vegetable colours which the muriatic acid does not injure as much as either th: 
nitric or ſulphuric acids; and therefore, when the muriatic acid changes or de- 
ſtroys the colours in queſtion, it changes or deſtroys the affinities on which they 
depend, by producing eſſects different from thoſe of combuſtion. Some vegetab.: 
colours are liable to be impaired, not ſo much by an acceſſion of oxygen, as by 
the loſs of it. The blue colour of indigo, for inſtance, abſolutely depends up! 
a certain portion of oxygen; for a ſolution of this ſubſtance, by loſing its ori. 
Len, becomes pellucid and colourleſs, and afterwards ſpeedily returns, through 
all the ſhades of yellow and green, to its original deep blue, by expoſure to the 
atmoſphere or to oxygen gas. This happens alſo to the ſolution of archil, orchella, 
and to the infuſion of turnſole, and ſyrup of violets, which loſe their colours U 
being ſecluded from the air, and regain them by being placed in contact with it 
Sce Experimental Reſearches, &c. Chap. V. 
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CHAPTER XIX. 
CONCERNING THE ANALYSIS OF PLANTS BY A NAKED FIRE. 


Arne having examined all the ſubſtances which may be ob- 
tained from plants, by ſimple methods, which are incapable of 
changing them; and after having conſidered theſe matters as 
the immediate principles of organized ſubſtances, it is neceſ- 
ſary to attend to the akeratious they ſuffer when expoſed to 
heat, 

The ancient chemiſts were acquainted with 66 öcher method 
of analyſing vegetables, and all their reſearches into the nature 
of theſe bodies, conſiſted in determining how much ſpirit, oll, 
and volatile ſalt they afforded by diſtillation. This method is 

at preſent no longer eſteemed, as it is known, that moſt plants 
afford nearly the ſame products; and the diſtillation of a great 
number of different vegetables, made by chemiſts, in other re- 
ſpe&s deſerving the eſteem of che public, has only ſerved to 
undeceive us. In fact, how can it be imagined, that the ac- 
tion of fire, exerted on all the different principles in a vege- 
table ſubſtance, ſuch as extract, mucilage, oil, reſin, ſalt, glu- 
ten, &c. which decompoſes each of theſe principles in a pe- 
culiar manner, can afford any knowledge reſpecting their na- 
ture and quantity ; more eſpecially when it is obſerved, that 
the products of theſe ſeveral decompoſitions | unite together, 
and produce new ſubſtances, ſuch as did not exiſt in the vege- 
table under examination? The analyſis of vegetables, by di- 
ſtillation, is therefore complex and fallacious. 

However, as none of the methods which art is in -offcilion 
of, ought to be neglected in the chemical examination of any 
ſubſtance, we may have occaſional recourſe to this analyſis, 
always carefully obſerving, that it is not too much to be de- 
pended on, It ſometimes happens, that when the effects of 
aqueous, ſpirituous, and oily menſtrua, on any ſubſtance, are 
compared with the alterations produced in it by fire, theſe laſt 
confirm the deductions made from the action of the ſolvents, 
and by the products of the diſtillation, indicate the ſubſtances 
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contained in greater or leſs quantities, the nature of its ſalts, 


&c. But to make valuable deductions from the analyſis by 
fire, it is neceſlary, 1. To be well acquainted with the action 
of fire on each immediate or proximate principle, ſuch as ex. 


tract, mucilage, ſaline matter, oily juices, the fluid, or ſolid 


part, &c. 2. To compare the products, afforded by diſtillation, 
of the whole vegetable, with thoſe | uſually afforded by the 
proximate principles, treated in the ſame manner. 3. To 
analyze the vegetable by menſtruums, in order to obtain its 
proximate principles, and to make uſeful inductions from the 
alterations it has ſuſtained by fire. 

The proceſs of diſtilling vegetables by a naked fire, is very 


eaſy and fimple. A given quantity of a dry vegetable is put 


into a glaſs or earthen retort, ſo as to fill it not more than half 
or two thirds; the retort is then placed in a reverbaratory 
furnace, and a receiver of a proper ſize adapted. It wa 
formerly ſuppoſed neceſſary to uſe a receiver, perforated with 
a ſmall hole, to give vent-to the air ſaid to be diſengaged from 
vegetables, and tending to burſt the veſſels. But 1t is at pre- 


| ſent known, that the aeriform fluid. which eſcapes, from theſe 


bodies during diſtillation, is ſcarcely ever air,- but conſiſts of 
carbonic acid and hydrogen gas, holding carbon in a ſtate of 
ſolution. Now, as theſe elaſtic'fluids are products of the ve- 
getable compound by fire, as well as the phlegm, the oils, and 


the volatile ſalts, it is equally neceſſary to collect them. For 


this purpoſe, a perforated receiver, communicating with an 
inverted glaſs veſſel, filled with water or mercury, may be 
uſed. By this means, the liquid products are collected in the 
receiver, and the aerifſorm products under glaſs veſſels, placed 
on the ſhelf of a pneumato-chemical apparatus. When the 
ſubſtance diſtilled affords a concrete ſalt, an adapter, or long 
glaſs veſſel, is fixed between the retort and the receiver, in 
order that the ſublimation may be made on its internal ſurface. 
The operation is begun, by placing a few pieces of lighted 


charcoal beneath the retort, and the fire is gradually increaſed 


till the veſſel is red hot, and nothing more comes over. After 


the whole has become cold, the apparatus is unluted, to exs- 
mine each of the produQs obtained. 


Though the diſtillation of vegetables never affords products 
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which may be conſidered as principles of the plant, yet theſe 
products differ conſiderably from each other, and require to 
- carefully diſtinguiſhed. | 

The firſt product which comes over, is an aqueous liquor, 
containing certain odorous and faline principles. As the'di- 
ſtillation advances, the colour and ſaline properties of this 
phlegm become ſtronger. It is ſucceeded by an oil, whoſe co- 
lour, confiſtence, and weight, gradually increaſe. From ſome 
vegetables, a light and fluid oil is obtained; but from others, 
2 ponderous oil, capable of becoming concrete, The ſmell of 
this oil is always ſtrong and empyreumatic. During the time 
it comes over, a quantity of elaſtic fluid is diſengaged, which 
conſiſts either of the carbonic acid, or hydrogen gas, but moſt 
commonly of a mixture of both, holding in ſolution a greater 
or leſs quantity of carbon. At this period it is that the am- 
moniacal carbonat ſublimes, when the vegetable is of ſuch a 
nature as to afford it, When all theſe ſubſtances are paſt, the ' 
reſidue of the vegetable is of the nature of coal. We ſhall 
now proceed to examine more particularly into the nature and 
origin of each of theſe products. 

The phlegm, according to the ancient chemiſts, 1s produced 
from the water that enters into the compoſition of the vege- 
table, and partly from the water of vegetation, eſpecially when 
the matter is not entirely dry; ſo that its quantity is greater 
or leſs on this account. Moſt modern chemiſts think, that the 
water obtained in the diſtillation of vegetables, is formed by 
the union of the hydrogen and oxygen contained in theſe bodies. 
The phlegm is coloured red, by a ſmall quantity of oily mat- 
ter which riſes, and is uſually rendered ſaponaceous by the 
ſalt contained in the fluid. The ſaline matter is moſt com- 
monly acid ; for which reaſon the phlegm uſually reddens the 
ſyrup of violets, and cauſes an efferveſcence with alkaline car- 
bonats. This acid ariſes from the mucilage and the oil. But 


the phlegm is ſometimes alkaline, as happens when nitrous or 


cruciferous plants, or emulſive and farinaceous ſeeds, are di- 
ſtilled ; and it is often ammoniacal, becauſe the ammoniac ſuc- 
ceeds the acid, and combines with it. This fa& may be af- 
certained by the addition of a ſmall quantity of quicklime, or 
alkali, by which a ſtrong ſmell of ammoniac will be pro- 
duced, when ammoniacal ſalt is preſent. 
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The oils obtained from vegetables in this method, are aj 
ſtrong - ſmelling, highly- coloured, and poſleſs nearly the ſame 
properties. Thoſe parts of vegetables which contain a large 
quantity of theſe inflammable fluids, ſuch as the emullive ſeeds, 
afford a large quantity of oil in their analyfis. Odoriferous 
plants afford an oi}, which, at the beginning, ſlightly partake 
of their peculiar ſmell, but quickly aſſumes the characters of 
other oils of this kind, narnely, colour, weight, and an em. 
pyreumatic ſmell. All theſe. fluids are very inflammable ; the 
nitrous acid ſets them on fire, and they are ſoluble in alcohol, 
They may all, by rectiſication, be rendered very fluid, light, 
and colourleſs, foluble in alcohol, and be converted into the 
ſtate of etherial or volatile oils. Theſe empyreumatic oil; 
are formed by the action of fire, and did not exiſt in the vege. 
table. 

The volatile ſalt, or ammoniacal carbonat, is only obtained 
from certain vegetables ; but it is not true, as ſome chemiſt; 


have affirmed, that it is afforded only by the cruciferous plants. 


All plants in general, which contain a certain quantity of glu- 
tinons, or vegeto-animal matter, afford more or leſs of ammo- 
niac, by virtue of the azot, ſhown by Berthollet to exiſt in 
this vegetable principle. It is very ſeldom, however, that 
any conſiderable quantity is obtained in the concrete ſtate, as 

it ĩs uſually diſſolved in the laſt portions of the phlegm. This 


ſalt is produced by the union of the azot with the hydrogen of 


the oil, and for this reaſon it moſt commonly paſſes over to- 
wards the end of the diſtillation. It even ſeems, that the part 
which riſes with the phlegm in the analyſis of certain plants, 
ſuch as the cruciferous plants, poppy, rue, &c. is always the 
product of a new combination; fince Rouelle the younger has 
thown, that the plants themſelves do not contain it in their 
natural ſtate. 

The elaſtic fluids diſengaged during the Aiſtilation of vege- 
tables, appear to depend on the nature of the vegetable. A 
plant which contains a large quantity of oily combuſtible fluid, 
affords a large quantity of hydrogen gas. Mucilages, on the 
eontrary, afford carbonic acid. We have obſerved, at the ar- 
ticle of the oxalic acid, that Bergman and Fontana obtained 2 
large quantity of carbonic acid from that ſubſtance, and that 
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the latter chemiſt thinks, that vegetable acids are for the moſt 


part compoſed of it. It is not, therefore, to be wondered, 
that mucilages, in which Bergman diſcovered the ſame acid 
radical as exiſts in ſugar, ſhould: afford, by analyſis, carbonic 
acid. Laſtly, There are ſome vegetable matters which afford 
azotic gas, Theſe aeriform fluids are not extracted till near 
the end of the diſtillation, when the vegetable becomes entire 
ly decompoſed. Hales, who was not acquainted with their 
nature, obſerved, that the quantity of air Uifengaged during 
the diſtillation of vegetables is greater, the more ſolid they 
are; whence he concluded, that this element was the cement · 
ing principle and cauſe of ſolidity in bodies. It is eaſy to 


form a proper opinion of this 8 from what has been 


already ſaid. 


CHAPTER XX. 


OF CHARCOAL. 


Crarcoar is the black reſidue of vegetables which have ſuf. 
fered a complete decompoſition of their volatile principles in 
cloſed veſſels. The property of affording charcoal is only ob- 
ferred in ſuch organic ſubſtances as contain the combuſtible 
matter called /. The formation of coal was formerly attri- 
buted excluſively to the decompoſition of this laſt ſubſtance ; 
but we begin to perceive, that the carbonaceous matter exiſts, 
ready formed, in vegetables, and that the action of fire merely 
ſeparates the volatile principles. 


Charcoal in general is black, brittle, ſonorous, and light ; it 


tetains the form of the vegetable, provided its texture has been 
conſiſtent,” and the quantity of fluid not very great, If, on the 
contrary, à ſoft and ſucculent plant be decompoſed, the volatile 
matters, during their diſengagement, deſtroy the organic tex- 
ture, and afford a friable coal, which does not poſſeſs the fi- 
gure of the vegetable. The quantities of coal vary according 
to the ſolidity and texture of the vegetable. Wood affords 
more than herbs ; gums more than reſins ; and theſe laſt more 
than fluid oils. Each vegetable ſubſtance appears to contain it 
4. III. N 
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ledge we poſleſs concerning the properties of charcoal is almoſ 


loſophers exhibit nothing which can be called complete reſped. 
ing it. The phyſical properties of charcoal differ according to 


| known by the name of lamp-black. Its weight varies accord. 


is not in the leaſt altered, Heated in the pneumato- chemici 


guiſh carefully from thoſe of other combuſtible matters. When 


jn different quantities, if we conſider charcoal as one of the im. 


mediate principles of this Kingdom. 

Charcoal is a ſubſtance which poſſeſſes very fngular proper. 
— the moſt part little known. Though it is of the great. 
eſt importance in chemiſtry, and exhibits phenomena of the 
moſt fingular k ind, no chemiſt has yet attempted to diſcover it, 
nature by a connected ſeries of inquiries. . Stahl, who attends 
more particularly to this ſubſtance than any other chemiſt, con. 
ſiders it as the principal repoſitory of phlogiſton. The know. 


entirely confined to its economical uſes; and the labours of phi. 


the ſtate and nature of the vegetable uſed in its formation; it 
is ſometimes hard, and, as we have obſerved, retains part of 
the organization of the vegetable : other ſpecimens are friable 
and pulverulent. Pure oils afford a coal in very fine particles, 


ing to circumſtances. When well made, it has neither tal: 
nor ſmell in any ſenſible degree. Its colour is alſo ſubje& to 
variation, and is of a black more or leſs deep, either ſhining et 
dull. But the moſt important inquiry reſpecting this produt 
of fire relates to its chemical principles. 

Charcoal, expoſed to the moſt violent heat in cloſed veflels, 


apparatus, 1t does not afford hydrogen gas, unleſs water be 
preſent. A ſtrong fire reduces it into vapour. When heated 
with contact of air, it burns, and is reduced to aſhes, but with 
peculiar phenomena, which it is eſſentially neceſſary to diſtin 


ſet on fire, it becomes red, and burns with a white flame, which 
is more conſiderable, the larger the maſs. It emits no kind « 
ſmoke, but is converted into the elaſtic fluid, carbonic acid, 
which, according to Lavoiſier, is a combination of the carbo- 
naceous principle and oxygen, the latter forming three-fourths 
of the whole. In this manner the charcoal becomes gradually 
conſumed, and leaves only aſhes, more or leſs white, and part 
ly earthy. The different charcoals vary in their inflammadi- 
lity ; a diſtinction which more particularly aſcertains their uti 
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conſumed; others do not take fire but with difficulty, burn 
lowly, and are not reduced to aſhes but after a long igaition. 
There are ſome, as, for example, the charcoal of oils, which do 
not burn but with the greateſt difficulty. This character ſeems 
to depend on the adherence of the carbonaceous principle to the 
fixed ſalts of vegetables; and as the proportion of theſe varies 
in each vegetable, the denſity of the charcoal, and the quantity 
of reſidue it leaves after combuſtion, depend on this cauſe. 

As every charcoal contains more or leſs fixed ſalts and earth, 
we diſtinguiſh the pure matter of charcoal, ſuppoſed to be ſe- 
parated from the earthy matter, by the name carben. It is the 
carbon only which combines with oxygen, and forms carbonic 
acid. It is therefore the radical of that acid. 

Charcoal, expoſed to the air, attracts humidity, e 
becauſe it is very porous, and perhaps likewiſe by virtue of 
the ſalts it contains, though they be not in a diſengaged ſtate. 
When moiſtened, it affords hydrogen gas, by heat, which ariſes 
from the decompoſition of the water ; for when that fluid is 
paſſed in vapour through an earthen tube filled with red-hot 
charcoal, theſe two bodies are converted into hydrogen gas and 
aeriform carbonic: acid. The reſidue is a ſmall quantity of 


derable quantity of charcoal by fuſion, _ 

The ſulphuric acid, ſtrongly heated with charcoal in pow- 
der, is decompoſed by that combuſtible ſubſtance, which has 2 
ſtronger affinity than ſulphur with the oxygen. 

The nitric acid is much more rapidly decompoſed by char- 
coal, Dr. Prieſtley obſerved that much nitrous gas is produ- 
ced in this mixture. Macquer found that the nitric acid very 
ſenfibly efferveſces with this body by the aſſiſtance of heat. 
Prouſt has ſucceeded in ſetting fire to charcoal by the addition 
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three grains, in a bottle which held an ounce of diſtilled water. 
The novelty and importance of his experiments are ſuch, that 
{ ſhall quote his own words, extracted from his obſervations 
on Pyrophori made without alum, &c. inſerted in the 1545 YE 
de Medicine for July 8. 

N ij 


lity in the arts. Some burn with flame, and are very qui iy 


aſhes. Rouelle has obſerved that fixed alkali diſſolves a conſi- 


of a nitrous acid, weighing one ounce four drachms and twenty- 
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Coal from the extract of carthamus, reduced to powder, 
« and recently calcined, detonated very ſtrongly with the ni. 
«© trous acid, and the rapidity with which the mixture took 
« fire, threw up the powder in the form of a very beautiful 
« fire-work. I calcined very fine powder of common Charcoal, 
* and the detonation ſucceeded very well. 

I introduced about a drachm of the powder of charcoal 
into a very dry glaſs retort ; I then poured in about a drachm 
© of nitrous acid, which had no ſooner reached the bottom of 
the retort, than the detonation took place with the greateſt 
« rapidity : a flame of more than four inches in length iſſue 
out of the neck of the retort while I held it in my hand, 
« which carried with it the powder, and very deep-coloured 
© yapours of nitrous acid. Theſe vapours condenſed into 1 
« green liquor, ſcarcely faming : it conſiſted of the nitrous 
« acid, weakened by the water which entered into the combi. 
te nation of that which detonated firſt. I poured new nitrous 
„ acid on the charcoal which remained in the retort, and con. 
* tinued the procefs till the whole was AY FOR by 
1 ſucceſſive inflammation. 

% repeated this experiment with calcined lamp- black; the 
* events were the ſame : the retort was found to contain only 
0 ſmall portion of aſhes, ſometimes n and adhe- 
„ ring to the bottom of the retort. 

% All charcoals in general attract a conſiderable quantity of 
* humidity. It appeared to me, that charcoal calcined in the 
evening, and kept till the next morning, was no longer pro- 
* per for theſe experiments, becauſe it became ſenſibly moil- 
t tened in that ſpace of time. But the moſt ſingular circum- 
« ſtance is, that theſe experiments are capricious, and do not 
* always ſucceed, though with the ſame charcoal, the ſame 
„ acid; and the ſame proportions. The following manipuls- 
C tion appeared to me to enſure ſucceſs. If the acid be poured 
* in the middle of the powder, it does not take fire; but 1h, 
c on the contrary, it be ſuffered to run down the fide of the 
« capſule, or crucible, ſo as to occupy the lower place, the de- 
ce tonation is made from that point ; the powder riſes and takes 
e fire by the nitrous acid. When nitrous acid is wanting, the 
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« gete nation ceaſes of itſelf, and the ſurrounding charcoal re- 


« mains black.” * 

The action of the other acids on charcoal is not known. 

This ſubſtance, aſſiſted by heat, decompoſes all the ſulphuric 
falts, and forms ſulphures with different baſes. | 

It cauſes nitre to detonate, which burns it, by means of the 
oxygen afforded from the ſalt by the action of the fire. A pre- 
paration is made for chemical and pharmaceutical purpoſes, 
called nitre fixed by charcoal. Two parts of nitre, and one of 
powdered charcoal, are mixed, and thrown into a red-hot cru- 
cible on the fire. - A ſtrong detonation enſues, after which a 
white maſs remains, which attracts the humidity from the air, 
conſiſting of the fixed alkali of the nitre and of the charcoal 
united to the carbonic acid. By lixiviating this thixture, the 
water diflolves the fixed alkali, and leaves a ſubſtance ſuppoſed 
to be an earth, 

Sulphure of potaſh diſſolves charcoal very readily both by 
the dry and moiſt way, and even combines with it more readi- 
ly than any other ſubſtance. This diſcovery is due to Rouelle. 

Metals do not unite with charcoal, but their oxyds recover 
the metallic ſtate when heated with this ſubſtance. We have 
ſeen, at the article of Metals, that this phenomenon may readi- 
ly be accounted for, from the affinity of the oxygen with the 
carbonaceous principle. | 

The action of vegetable ſubſtances on hard has not been 
much examined. It is only known, that a mixture of this 
ſubſtance with fat oils renders them inflammable by the nitrous 
acid ; a circumſtance which confirms the theory of Rouelle re- | , 
ſpecting the inflammation of oils by this acid. Within theſe | . 
few years, it has been pretended that charcoal is very uſeful . 2 
in bleaching and in purifying the vegrtghla liquors with which | 

N 


it is heated *. 

All the facts here related concerning the known properties 
of charcoal tend to prove, that this body is ne of com- 
buſtible matter, ſalts, and earths. 

The peculiar combuſtible matter which conſtitutes more hs 
three-fourths of charcoal, or the carbonaceous principle pro- | 
perly ſo called, is as yet ſcarcely at all known. It appears, | | 
however, to have the ſtrongeſt affinity with oxygen, which it 

| | N ĩij | 


* * 
q 
l f 
4 


198 NOTES ON CHARCOAL. 


takes from almoſt every other body, and that in many parti. 
culars it reſembles the native carbure of iron ®, ' 

The various uſes of charcoal in the arts and in chemiſtry a are 
well known, > 


NOTES ON CHAPTER XX. 


- CHARCOAL. 


a Tar obſervations to which Fourcroy alludes, are thofe of Mr. Lowitz of Pe 
terſburgh, This chemiſt recommends charcoal that has been properly burned, 
and finely powdered, as the beſt means of correcting the bad ſmell and taſte cf 
putrid water. He recommends it alſo to purify vegetable liquors from the oily, 
mucilaginous, reſinous, and particularly the colouring parts which they contain. 


This effect of the charcoal ſcems to be merely mechanical, and not chemical; for 


as ſoon as the porous ſubſtance of the charcoal is filled with theſe oily and colour. 
ing particles, it ceaſes to act till they are ſeparated from it, which may be Conc 
dy means of heat. Sce Crell' « Anal. 1786, B. I. . 293. 1788, B. II. f. 36. 2793 
B. I. ſ. 135. 

d Dr. Bancroft, in a note, page 48. — of Permianent Colours, re- 
marks, that Lavgoſier, Berthollet, and other pneumatic chemiſts, ſeem to conſider 
the black colour of charcoal as naturally belonging to the vegetable matter from 
which i it is formed, and not as the reſult or effe& of combuſtion. To me, how- 
ever, charcoal ſeems to be a kind of vegetable oxyd, conſiſting of the carbona- 


ceous baſis united to a certain portion of oxygen, enough to render this baſi 


black (as it occaſions the blackneſs of manganeſe), but not enough to ſaturaje and 
convert it into carbonic acid. Hard woods contain ſo great a portion of the baſs 
of charcoal, that if it really exiſted therein with its black colour previous to com- 
buſtion, it is impoſſible to conceive how they ſhould ever appear white, yellow, 
red, &c. ſince, in dying, &c. we find, that laying other colours upon a black 
ground only increaſes the blackneſs, Neither do I think that this blackneſs is the 
only circumſtance in which charcoal differs from its baſis,-or the ſtate in which 
the vegetable part thereof exiſted previous to combaſtion. On the contrary, I an 
perſuaded, that its oxydation gives it new and very remarkable properties. Fout- 
croy has informed us (See Ann. de Chem, V.), that the aqueous extracts of ſeveral 
colouring matters, by being left for a conſiderable time expoſed to the air, ac 
quired acid, combined with a conſiderable portion of oxygen, and thereby al 
ſumed new colours, and at the ſame time became themſelves much more fixed and 
permanent than before; which ſcems to be the caſe (though in a greater degree), 
of the vegetable baſis of indigo and that of charcoal. This laſt is indeed neve 
converted into charcoal but by ſuch a degree of heat as muſt neceſſarily occaſion 
its combuſtion with oxygen, (which never can be wanting even in cloſe veſſel 
becauſe it exiſts in the air veſſels and other parts of vegetables) z and when ths 
converſion is made, the charcoal is rendered infinitely more indeſtructible that 
as & other vegetable matter, as it will teſiſt the combined action of ſun, air, moth 
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ure, &c. for hundreds of years; and, indeed, it can hardly be deſtroyed but by 
(ch farther combuſtion as will change it into carbonic acid gas. This indeſtruc- 
tibility, as well as the black colour of charcoal, ſeem, therefore, to reſult from 
the combination of oxygen with its baſis, Were not this the caſe, and did i it 
really exiſt with its black colour naturally in vegetables, why do we not find it 
remaining entire after the other parts of vegetables are ſcparated or deſtroyed by 
ſermentation, putrefaction? &c. and why does it diſſolve and rot with them undi- 
linguiſhed, and contrary to what happens when it exiſts ſeparately, and in the form 
of charcoal? and why, when in this form, will it not recombine with matters 
ſimilar to thoſe ſeparated from it, and enter with them into fermentation, &c. as 
it ſurely ought to do if it had acquired no new property, and only been left in a 
diſtinct form by the ſimple abſtraction of theſe matters? 

This conjecture with regard to the nature of charcoal, is now fully proved 
by the late A 9 of Morveau on the combuſtion ol the dia- 
mond. 

ln theſe experiments, nr belt wen applied, by means of a — . 
che diamond, placed in a ſmall porcelain cup, 224 „„ — 
tus with oxygen gas. "7.445 

in one experiment, after being expoſed for twenty minutes to the lens, the — 
mond did not take fire. It appeared at firſt farinaceous, and afterwards: ſeuſibly 
blackened on its ſurface. When the focus was intercepted by an opaque body, 
the diamond did not appear to have undergone any alteration, _ having ac- 
quired a yellowiſh ſhade, ſimilar to that of clear amber. 

In another experiment, a flight ſcintillation rr. dut the diamend did ot 
continue its own combuſtion. . 

In a third experiment, in which a ſtill more powerful lens was uſed, ht dhe 
mond exhibited a black point at the angle directly ſtruck by the ſolar rays. Al- 
ter this, it ſoon became completely black, and of a coaly appearance; the in- 
ſtant afterwards brilliant, and, as it were, boiling points were diſtinctly per- 
ceived on the black ground. The ſolar rays being intercepted for. a minute, the 
diamond appeared of a tranſparent red colour; and aſterwards, when a cloud ob- 
ſcured the ſun, it appeared of a much clearer white than at the commencement of 
the operation, When the ſun re-appeared in full brightneſs, the ſurface of the 
diamond aſſumed a metallic brilliancy. It was then ſenſibly diminiſhed in its ſize, 
not more than 1-4th remaining. It was without any marked W or edges, 
hut ſtill very white, and of a beautiful tranſparency, al 

This diamond was expoſed a ſecond time to the folar lighe, and aſter twenty 
minutes entirely conſumed. During this expoſure, the fame appearances were 
obſerved. A ſolution of barytes introduced over the mercury, became imme - 
diately milky, while the volume of the gas was diminiſhed. In this proceſs, a 
greater quantity of carbonic acid was obtained than what would have been ob- 
tained, had the diamond been in the ſame ſtate with common charcoal, inſtead 
of the proportions of 0,28 of combuſtible ſubſtance, with 0,52 of the acidifying 
principle which'obtain in the combuſtion of charcoal; the proportion in the come 
buſtion of the diamond was 17,88 of carbon, and $2,12-of ok gen. 

This diamond, of which Mor vcau effected the complete combuſt ion, was a na« 
tive octohedral cryſtal, of 199,9 milligramms in weight. | It conſumed during 
combuſtion, 67) centimetre cubes of oxygen gas, and afforded: 1117 9 mülli. 
gramms of carbonic acid. Morveau has carefully ſummed up the reſults of his 
ciſcovery in the following inferences, 

1. It is not merely by its colour, weight, kardaefs, cranſparcucy, 4 und 8 
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| is oxydules of carbon. 


and more carbonic acid, in their decompoling more nitrous acid, in their refuſing 
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ſenſible qualities, that the diamond Gflers from charcoal, a8 has hitherto been 


imagined. 

2. Neither is it only by the ſtate of aggregation in the matter which conſtitute, 
diamond. 

3. Nor laſtly, is this difference owing to the 200th part of reſidue which the 
charcoal affords, nor to the ſmall quantity of hydrogen which it contains. 

4. But the moſt eſſential diſtinction exiſts in the chemical properties. 

g. The diamond is the pureſt combuſtible ſubſtance of this genus, 

6. The product of its combuſtion, or ef its combination with the oxygen to the 
of ſaturation, is carbonic acid without reſidue. 

7. Charcoal burns at à temperature which may be eftimated at 188 of the 
centigrade thermometer. The diamond burns only in a temperature of about 90 
pyrometical degrees, whick in my ſcale of Wedge wood conſtitutes a difference of 
from 188 to 17640. | 

8. Charcoal ſet on fire maintains s by itſelf in oxygen gas the temperature nece(. 

fary for its combuſtion, but the 'combuſtion of the diamond ceaſes as ſoon as it i; 
no longer maintained by the heat of the furnace, or by the concentration of the 
ſolar rays, 
9. The diamond requires for its complete combuſtion a much greater quantity 
of oxygen than charcoal does, and produces alſo more carbonic acid; ſor 1 part 
of charcoal abſorbs in combuſtion 2,527 of oxygen, and produces 3,575 of carbo- 
nie acid; but 1 part of the diamond abſorbs ſome what more than 4 parts of oxy. 
gen, and produces 5 of carbonic acid. 

10. There are fubſtances which exiſſ in an intermediate ſlate af corppoltien be 
tween diamond and charcoal; theſe are p/umbago, or the native carbure of iran, 
the incombuſtible ſoſſil coal, the earbure of alumine of Dolomieu, tare 
Werner, the black matter united to iron, in the ſtate of caſt iron and ſteel, coaly 
reſidues difficult of incineration, and charcoal itſelf unburned by the action of x 
ſtrong heat, without the contact of air. 'The proper name for theſe ſubſtances 


Theſe ſubſtances mixed, be with e four hundred parts of 
their weight of iron or alumine, afford, by their cembulien, carbonic acid like 
chareoal and the diamond. | 

They approach to charcoal in their colour, lightneſs, and opacity. Like that 
ſubſtance they decompoſe water, cement iron, diſoxygenate metals, ſulphur, phol- 
phorus, arſenic, and, like charcoal, they conduct the electrie fluid. 

They approach to the nature of the diamond in containing much more combul- 
tible matter than charcoal, which is manifeſted by their abſorbing more oxygen, 


to burn, even in ſuſed nitre, unleſs at a very elevated temperature, and in their 
combuſtion ceaſing when that temperature is diminiſhed, 

They appear to differ from each of theſe bodies, by their property of pro- 
ducing the galvanic irritation with zinc, as well as ſilver does; an effect which is 
not produced either with the diamond or with charcoal. 

12. The diamond, therefore, is the pureſt carbon, Gomes acidifiable baſis of 
the carbonic acid. 

Its combuſtion is effected at three periods, which require three different tem- 
peratures, At the firſt and leaſt elevated temperature, the diamond aſſumes 3 
black and leaden colour. This is the firſt degree of oxydation. It is the ſtate of 
plumbago, and of the anthracolite, 

Ad the ſecond temperature, which may be cſlimatcd at 18 or 20 pyrometric 
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degrees, there is a new, ſlow and ſucceſſive, combination of oxygen. It is a pro- 
greſs of oxydation which conſtitutes the habitual ſtate of charcoal, or rather that 
in which it is found, after the action of a ſtrong heat in cloſed veſſels has diſen- 
gaged part of its oxygeu. 

Plumbago is therefore an oxyd of the firſt degree, or oxydule, charcoal an oxyd 
of the ſecond, and carbonic acid the product of the complete oxygenation of carbon. 

Suppoling, therefore, that we could operate with ſufficient preciſion to take 
from the ſurface of the diamond the black matter, in proportion as it formed, by 
vithdrawing it ſuddenly each time from the action of the folar heat, we Gould 
undoubtedly convert it into charcoal, or at leaſt into plumbago, if the too rapid 
tranſition of the laſt degree of Wee ſhould not permit us to 
obtain it in this ſtate. 

13. Laſtly, From theſe principles low many important conſequences ts dit 

try and the arts. 

hee this conctufion it with no doubt be demanded, how it happens, that the 
ſimple matter, the pure carbon, er diamond, is ſo ſcarce, while its compounds in 
arent ſtates are ſo abundantly diſperſed? To difpel the aftoniſhment of - theſs 
who.might conſider this a ground of diſtruſt, l Mall remind them, that the ad- 
minous earth is likewiſe one of the commoneſt ſubſtances, though the adamantine 
ſpar, no leſs rare than the diamond, is nevertheleſs alumins ; that iron exiſty 
every where, under every form, excepting in the ſtate of purity, for the exiſtence 
of native iron is ſtill doubtful. The wonder conſiſia only in the oppaſition bo- 
tween facts and our opinions; it difagpears in proportion as we diſcaver and ap- 
propriate the powers of nature to produce the ſame effects. See Ann. de Chem, 
Tom. XXXI. p. 73. 
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CHAPTER XXI. 
CONCERNING THE, FIXED SALTS AND EARTHS OF VEGETABLES, 


When a vegetable coal has been burned, a grey, blackiſh, 
or white matter remains, according to the nature of the char. 
coal. This ſubſtance, called afbes, is very compounded ; when 
well made, it contains only ſaline and earthy ſubſtances, mix. 
ed with iron, and a ſmall quantity of manganeſe. When the 
charcoal has been burned with difficulty, the aſhes fill retain 
a ſmall portion of inflammable matter. Lavoifier, on examin. 
ing the wood aſhes uſed by the ſaltpetre- makers, found them 
to contain extractive and reſino- extractive matters. The ſaline 
ſubſtances obtained, by lixiviation, from aſhes, have been call. 
ed the fixed ſalts of plants. The incineration of vegetables 
is uſed for obtaining three kinds of ſalts, which we ſhall here 
deſcribe. 

I. Potaſh, from which the 1 fixed alkali is obtain- 
ed, is prepared in the north, by burning wood, with which 
thoſe countries abound. This ſalt is very impure ; it often 
contains combuſtible matters, which diminiſh its whiteneſs, and 


frequently neutral ſalts, ſuch as the ſulphats of potaſh, of ſodz, 


and of lime, the muriats of potaſh and of ſoda, a ſmall quan- 
tity of carbonat of ſoda, with the oxyd of iron and earthy 
ſubſtances. To purify this ſalt, and to extract the potaſh pure, 
it is diſſolved in the ſmalleſt poſſible quantity of cold water. 
The fluid becomes charged with the alkali, and ſome of the 
neutral ſalts ; and the earth, the charcoal, the iron, and the 
ſulphat of lime, often contained in potaſh, are ſeparated by 
the filter. This ſolution is then evaporated to a pellicle, and 
the ſeveral ſalts it contains are ſuffered to cryſtallize by cool- 
ing. After ſeveral filtrations, evaporations, and cryſtallizs- 
tions, when the lixivium no longer affords any neutral ſalt, it 
is evaporated to dryneſs, and calcined. The ſalt is then cat- 
bonat of potaſh, mixed with the ſame alkali in a cauſtic ſtate: 
it ſeems, however, always to contain ſome neutral ſalts, and 
a ſmall quantity of earthy ſubſtance, which is depoſited by 
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landing, and may be ſeparated by the filter. After which, it 
may be uſed in the niceſt chemical experiments. | 

2. Soda of commerce, is the reſidue of the combuſtion of 
plants that grow on the ſea.coaſts. It is prepared at Alicant 
in Spain, in Languedoc, at Cherbourg, &c. by burning vari- 
ous ſpecies of plants. At Alicant, they uſe the kalis; and at 
Cherbourg, the algas, and fucus, commonly known by the 
name of varech. The firſt plant contains a much greater 
quantity of ſoda than the ſecond, which affords ſcarcely any. 
Theſe different plants are burned in a trench. At Cherbourg, 
when the combuſtion is advanced, and the aſhes are very hot, 
they are ſtrongly agitated, and kneaded together with large 
poles. By this motion, the ſubſtance, which is ſufficiently 
hot to undergo a kind of ſemi-vitrification, takes the form of 
hard and ſolid lumps, known in commerce by the name of 
falicore, ſalicote, lamarie, and alun catin. The names, by which 
it is more particularly diſtinguiſhed, denote either the plant 
from which it was obtained, or the country where it was made. 
The ſoda of Alicant, likewiſe called barilla, is the beft for 
chemical purpoſes, and thoſe arts which require much fixed 
alkali, The ſoda of Cherbourg, or of varech, contains leſs 
alkali, and ought not to be uſed in chemical experiments ; but 
it is advantageouſly uſed in the manufacture of glaſs, becauſe 
the vitreous frit it affords is found to be very ſerviceable in 
that manufacture. | | 

The ſoda of commerce, chemically confidered, is a com- 
pound of cauſtic ſoda, carbonat of ſoda, carbonat of potaſh in 
4 ſmall quantity, ſulphat of potaſh and of ſoda, muriat of ſoda, 
charcoal, iron in the ſtate of a pruſſiat, or of Pruſſian blue, 
according to the obſervation of Henckel, and earth, partly diſ- 
engaged, and partly combined with fixed alkali, as in that of 
Cherbourg, To ſeparate theſe ſubſtances, and obtain pure 
carbonat of ſoda, it is diſſolved in cold diſtilled water, and fil- 
tered, to ſeparate the earth, iron, and coaly matter; after 
which it is evaporated, as we have obſerved concerning potaſh. 
This alkali is purified more eaſily than that of potaſh, be- 
cauſe, as it cryſtallizes more readily, it can be better ſepa- 
rated from the portion of cauſtic ſoda; yet it contains ſome 
of the neutral ſalts, and Pruſſian blue, when firſt cryſtallized, 
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which muſt be ſeparated by repeated ſolutions and cryſtallize, 


tions. 

3. Fixed ſalts are prepared in pharmacy, which heve been 
greatly recommended by Tachenius, and are ſtill diſtinguiſh. 
ed by his name. The proceſs of this chemiſt conliſls in placing 
the plant, whoſe ſalt is propoſed/ to be obtained, in an iron 
pot. This veſſel is heated till its bottom is red hot; the plant, 
which is continually ſtirred, emits much ſmoke, and takes fire, 
at which time the pot is covered, ſo that the ſmoke may be 
diſſipated, and the flame extinguiſhed. By this means, the 
plant is gradually conſumed. When reduced to a kind of 
blackiſh aſhes, it is lixiviated with boiling water, which af. 
fords a yellowiſh, or brown ſalt, by evaporation to dryneſ,, 
This ſalt is often alkaline, but is very impure ; it is coloured 
by much extractive matter, which is mixed with all the neu- 
tral ſalts the plant contained. As it is a ſaponaceous com- 
pound, good effects often follow its uſe ; but it cannot be ſup, 
poſed to poſſeſs the fame virtues as the plant from which it 
was extracted, hecauſe its principles have neceſſarily been al. 
tered by the combuſtion. It would be of conſiderable uſe to 
examine, analytically, the different fixed ſalts of plants, pre- 
pared after the manner of Tachenius, in order to diſcover the 
ſaline and extractive matters they contain, and to determine 


their virtues, and the 4 in which * ought to be admi- 


niſtered. 

4. When all the ſaline matter is 8 off from the aſhe; 
of vegetables, the remainder is a pulverulent ſubſtance, more 
or leſs white, or coloured, inſipid, infoluble in water, and 
hitherto confidered as an earthy ſubſtance. 

* Iron may be extracted from this reſiduum by the magnet. 
This metal, as well as the manganeſe which vegetable aſhes 
have lately been found to contain, exiſted, ready formed, in 
the vegetable. Many philoſophers have ſuppoſed, that the 
colours of plants are produced hy iron. Baume, who, in bis 
memoir concerning clays, has mentioned the earthy reſidue of 
vegetables, affirms, that it forms alum with the ſulphuric 
acid, and likewiſe ſulphat of lime, lightly differing from that 
which is produced by pure calcareous earth. Hence, Baume 
thinks that the earth of vegetables conſiſts of alumine, and an 
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earth reſembling calcareous earth, though it ſenſibly differs 
from it, according 'to him, in not forming quieklime by the 
action of fire. He thinks, that the alumine is formed in theſe 

ized ſubſtances by the collifion to which ſiliceous earth 
is expoſed, and the action of acids with which it combines ; 
that the alumine, once formed, paſſes to the ſtate of calcare- 
ous earth, by ſucceſſive elaborations in the tubes of vege- 
tables. 

We may here obſerve, that the diſcoveries made in Sweden, 
on the ſaline nature of bones, which appear to be the ſame 
with reſpe& to animals as the fibrous parts are in vegetable 
ſubſtances, render it probable, that this refidue is far from 
being merely an earth. An accurate analyſis, ſuch as has not 
hitherto been made, may ſhow, that this ſuppoſed earthy ſub. 
{ance is calcareous phoſphat; at leaſt we may ſuſpe@ this to 
be the caſe, ſince the experiments of Margraaff and Berthollet, 
who have obtained phoſphorus from muſtard ſeed, from gluten, 
and from ſeveral other vegetable ſubſtances, and thoſe of Haſ- 
ſenfratz, who has extracted phoſphoric acid from many of the 


plants which grow in marſhes. - 


2 


CHAPTER XXII. 


CONCERNING FERMENTATION IN GENERAL, AND THE VINOUS 
FERMENTATION IN PARTICULAR, 


Arrs having conſidered vegetables in the ſtate in which 
they naturally exiſt, we ſhall proceed to deſcribe the changes 
they experience in different circumſtances. Theſe alterations, 
which entirely depend on their nature, are always the conſe. 
quence of a phenomenon called fermentation, 

Fermentation is a ſpontaneous commotion in- a vegetable 
ſubſtance, by which its properties are totally changed. This 
commotion is peculiar to the fluids of organic matters; no 
other ſubſtances, except thoſe which have been elaborated by 
the principle of vegetable or animal life, being ſuſceptible of 
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- Chemiſts have not ſufficiently attended to this important 
— whoſe application to the phenomena which take place 
in organized bodies, cannot but be of the greateſt uſe in me. 
dicine and in the arts. 

There are ſeveral circumſtances required i in order that fer. 
mentation may proceed. Such are, 

1. A certain degree of fluidity : dry ſubſtances, in fact, do 
not ferment at all. ' 
2. A certain degree of heat. Each kind of fermentation 
requires a due degree of heat, but cold ſtops the pragrels of 
every ferment. 

. Chemiſts, after Boerhaave, have | diſtinguiſhed — kind; 
of fermentation : the vinous, which affords wines and alcohol; 
the acetous, which affords vinegar, or acetous acid ; and the 
putrid fermentation, or putrefaction, which produces ammo. 
niac. It maſt be obſerved, that there are many fermentatory 
proceſſes which do not ſeem to belong to theſe three kinds; 
ſuch, perhaps, are the fermentations of bread, of mucilages, 
that which developes the colouring parts, &c. It has been 
thought, that the fermentations always follow each other in 
the order we have mentioned; but there are bodies which be. 
come acid, without having previouſly undergone the vinous 
fermentation ; and there are others which putrify without 
paſſing through the two firſt ſtages. We may likewiſe ob. 
| ſerve, that the inteſtine motion of maturation appears to con- 
ſtitute a kind of primitive fermentation, by which ſaccharine 
matter is developed. 

The vinous fermentation, is that which produces wines and 
alcohol. It may be conſidered with reſpe& to, 1. The condi- 
tions neceſſary to its production; 2. The phenomena which 
accompany it; 3. The ſeveral ſubſtances ſuſceptible of this 
fermentation; 4. Its cauſe ; and, 5. Its products. 

Experience has ſhown, that all vegetable matters are not 
capable of paſſing to the vinous fermentation, but that the 
union of ſeveral peculiar circumſtances is neceſſary for this 
purpoſe. | 

Theſe conditions are, I. A ſeccharine mucilage. This ſub- 
ſtance only is capable of paſſing to the vinous fermentation, 
and of forming wane. 
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2. A degree of fluidity, {lightly viſeid. If the vegetable 
fluid be either too thick, or too thin, it will not ferment. 

z. A degree of heat, from twelve to. fifteen degrees of 
Reaumur's thermometer, or between REP and Ty of 


Fahrenheit. | 
4. A large maſs, in which a rapid commotion may be ex- 


cited. 0 | | 
When theſe four conditions are united, the vinous 3 
tation takes place, and is known by the following el 
phenomena. 

1. An inteſtine motion is cada. in the liquor, which i in- 
creaſes till the fermentation is well eſtabliſned. | 

2. The bulk of the mixture is quickly augmented, and this 
augmentation follows the progreſs of the inteſtine motion. 

3. The tranſparency of the fluid is diminiſhed by opake 
filaments, which are agitated, and carried to * part of the 
fluid. 

5. A degree of heat is produced, equal to eighteen degrees 
(ſeventy-two and a half . according to the * 
Rozier. 

5. The ſolid parts, mixed with the liques, riſe and float, in 
conſequence of the diſengagement of an elaſtic fluid. | 

6. A large quantity of carbonic acid gas is diſengaged. This 
gas forms a ſtratum in the upper part of the fermenting vats, 
which may be eafily diſtinguiſhed from air, In this ſtratum 
it was, that Dr. Prieſtley and Duc de Chaulnes made their 
valuable experiments. Candles, plunged in this ſtratum, are 
extinguiſhed, and animals die therein ; lime water is precipi- 
tated, and cauſtic alkalis cryſtallize perfectly. This acid, con- 
tained in the fermenting vats of brewhouſes, frequently pro- 
duces the moſt fatal effects on the workmen. 

7. The diſengagement of this gas is accompanied with the 
formation of a great number of bubbles in the viſcid 9 
through which the carbonic acid muſt pals. 

All theſe phenomena gradually ceaſe, in proportion a. as the 
liquor loſes its ſweet and mild taſte, and becomes briſk, pene- 
trating, and capable of -producing intoxication, 

Neceſſity has induced mankind to prepare fermented liquids 
with a great number of different vegetable ſubſtances ; but ex- 
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perience has ſhown, that ſaccharine matters alone are capable 
of forming this kind of flaid. The following being moſt com. 
monly uſed, require to be enumerated.  » 

1. The juice of grapes produces wine, properly ſo called: 
it is the beſt of all fermented liquors. The art of cultivating 
vines, which is of great importance, requires an attention to 
the following objects. x. The nature of the ſoil. It is known, 
that à dry ſoil is in general well adapted to this plant, and 
that a ſtrong ſoil does not agree with it. 2. The cultivation 
of this vegetable. It is pruned ; its branches are bent, to im. 
pede the courſe of the ſap ; care is taken that it be expoſed to 
the heat of the fun, and more eſpecially to the heat reflected 
from the earth, &e. It is not manured, &c. 3. The hiſtory 
of its vegetation, its expoſition, its flowering, the formation 
and ripening of the grape. 4. The accidents to which it is 
expoſed, ſuch as froſt, heavy rain, moiſture, &c. 5. The time 
of vintage, which ſhould be dry and hot. Theſe preliminary 
circutnſtances being known, the art of making wine is to be 
conſidered, which conſiſts in putting the ſtalked grapes into a 
veſſel, expoſed to a heat of fifteen or fixteen degrees, to break, 
agitate, and turn them over. When the fermentation is excit- 
ed, and all its phenomena take place, the juice of grapes, ot 
muſt, ſhonld be neither too fluid, nor too thick; in the firlt 


cafe, it requires to be thickened by boiling ; in the latter it is di-. 
luted with water. When the wine is made, it is drawn of 


into caſks, which are left open, where it experiences a ſecond 
inſenſible fermentation, by which its principles are more inti- 
mately combined ; a fine lye, and a ſalt, known by the name 
of tartar, being precipitated. To preſerve the wine, rags 
dipped in ſulphur, are burned in the caſk which contains it. 
The knowledge of the different kinds of wine is an object of 
conſiderable importance. France produces a great number of 
excellent wines. Thoſe of Burgundy are preferable to any 
other for conſtant uſe, becauſe their principles are perfeftly 
combined, and no one predominates over the other. The 
wines of the province of Orleans reſemble thoſe of Burgundy, 
when they have been matured by keeping, which combines the 
exceſs of alcohol they contain with their other principles. The 
red wines of Champaigne are excellent, and of a delicate flz- 
C 
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our. The white wine of this province, which does not 
ſparkle, is to be preferred to the ſparkling wine, whoſe bene- 

trating and ſubacid taſte, as well as its property of ſparkling, 
depend on the carbonic acid contained in it, when bottled be- 
fore the fermentation was finiſhed. The wines of Languedoc 


and Guienne are of a deep colour, and are excellent bracers 
and ſtomachics, eſpecially when of a good old age. The wines 


of Anjou are white, very ſpirituous, and intoxicate quickly. 


As to foreign wines, thoſe of Germany, known by the name 
of Rheniſh and Moſelle, are white, and very ſpirituous; their 
tate is keen and penetrating, and they quickly produce intoxi- 
cation. Some wines of Italy, ſuch as thoſe of Orvieto, Vicenza, 
the Lachryma Chriſti, &. are well fermented, and reſemble 
the good wines of France. Thoſe of Spain and of Greece are 
in general ſweet, crude, imperfectly fermented, and very un- 
wholeſome. We muſt, however, except thoſe of Rota and Ali- 
cant, which are with juſtice eſteemed to be ſtomachic and cor. 
dial. A 
2. Apples and pears afford cyder and perry. This ſpecies 
of wine is very good, and affords good brandy, as M. d' Arcet 
has ſhown. 

3. Cherries afford a tolerable good wine, from which a kind 
of brandy is diſtilled, called Kirchenwaſſer by the Germans. 
4. Apricots, peaches, and plumbs, afford a wine of inferior 
quality, | 

5- Impure ſugar, diſſol ved in water, ferments readily : from 
this kind of wine, a ſpirit, called rum, taffia, guildive, &c. is 
made. | 

6. The ſeeds of gramineous plants, and eſpecially barley, 
afford a ſpecies of wine, called beer. The art of brewing con- 
vits in the following proceſſes. Barley is ſteeped in water for 
urty or forty hours, after which it is laid in a heap, to ſprout 
or germinate ; it is then dried in a kiln, and the buds ſeparat- 
ed by ſifting ; after which it is coarſely ground, and is diſtin- 
guilhed by the name of malt. A certain quantity of malt is 
put into a veſſel, called the maſh-tun, on which water, nearly 
boiling hot, is poured, which diſſolves the mucilage. This 
being drawn off, a ſecond quantity of heated water is poured 
on the malt, and in like manner drawn off. This fluid, called 
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called wort, is boiled up with hops, and is put, together will 
into a veſſel, called the cooler, When the fermentation 

ins to ſybſide, the beer is ſtirred up, and drawn off int, 
caſks ; the ſecond fermentation throws up a feum, called yea, 


which ſerves to excite fermentation in future brewings. The 


germination developes 3 ſaccharine matter in the barley, u 
which it owes its property of forming wine: the ſame proceſ; 
ſucceeds with moſt other gramineous ſeeds. 


The whole of theſe facts prove, that the ſaccharine matte: 


is the only principle of vegetables capable of paſſing to the yi. 
vous fermentation, and that water is neceſſary for the production 
of this inteſtine motion. Modern chemiſts think, that the vinoys 
fermentation conſiſts only in a change in the proportion of the 
principles of the ſugar. A great part of its oxygen ſeizes the 
carbonaceous matter of the ſugar, and forms carbonic acid, 
which is diſengaged during this fermentation ; while the hy, 
drogen, united with a ſmall portion of the carbon, conſtitute; 


wine, and is capable of forming a very light combuſtibls 


ſubtle body, containing much leſs carbon than the ſugar, and 
much more inflammable: this is alcohol. 

The product of all theſe fermenting ſubſtances, is a liquor 
more or leſs coloured, of an aromatic ſmell, a penetrating and 
hot taſte, which, in ſmall doſes, aſſiſts the action of weak 
fibres, but produces intoxication. when taken too largely. l 
is univerſally known by the name of wine, 

The wine of grapes, for example, is campoſed of a large 
quantity of water, an aroma peculiar to each wine, of a prin 
ciple approaching to alcohol, an eſſential ſalt called tartar, and 
an extracto reſinous colouring matter, which produces the c0- 
lour in red wines. 

Before: we proceed to deſcribe the methods of ſeparating 
theſe principles, it will be proper to deſcribe the uſes and pro 
perties of the fluid itſelf, Wine diſſolves many ſuſtances, by 
virtue of the water, the alcohol, and the eſſential acid ſalt, d 
which it is formed, It unites with extracts, reſins, certain 
metals, &c. On theſe properties depend the preparations 0f 
medicinal wines, ſuch as, 1, Emetic wine, prepared by mw 
cerating four ounces of crocus metallorum in two pounds df 
good white wine ; the liquid is filtered, or is uſed without 
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tration, in paralytic or apoplectic caſes. 2. Chalybeat 
wine, made by digeſting one onnce of ſteel filings with two 
pounds of white wine: it is an excellent tonic and aperitive 
medicine. 3. The wines of vegetables, prepared (a) either 
with red wine, in which aſt ringent or aromatic plants are ma- 
cerated ; (b) or with white wine, which is uſually employed 
with antiſcorbutic plants; (e) or with Spaniſh wine: the wine 
of Squills, and alſo the liquid laudanum of Sydenham, are 
prepared with this wine. The latter is made by digeſting for 
ſeveral days two ounces of fliced opium, one ounce of ſaffron, 
2 drachm of powdered cinnamon and cloves, in a pound of 
Spaniſh wine. This medicine is a very good ſedative, taken 
io the doſe of a few drops, eſpecially in caſes in which it is 
feared that opium may weaken the patient, or ſtop ſome uſe. 
ful evacuation. une 

The action of ſire is commonly uſed to decompoſe wine, and 
ſeparate it into its ſeveral principles, The diſtillation is per- 
formed in an alembic of tinned capper, ro which a receiver is 
adapted; as ſoon as the wine bYils, a colourleſs fluid, flightly 
opake, and milky, of a hot and penetrating taſte, and a ſtrong 
agreeable ſmell, comes over. This fluid 1s received till the va- 
pours no longer take fire by a candle. It is called branay, and 
conſills of water, alcohol, and a ſmall portion of oil, which 
renders it milk y at firſt, and after a certain time colours it yel- 
low. The colour of old brandy in commerce does not, how. 
ever, ariſe from the oil alone, which comes over in the diſti}. 
lation, but likewiſe from the extractive matter it takes from 
the caſk in which it is contained. Brandy is the fluid from 
which alcohol is extracted, as we ſhall hereafter ſee. - The re- 
dual liquor, after it has afforded brandy, is of an acid auſtere 
talte, turbid, and depofites a large quantity of ſaline cryſtals, 
which appear to be tartar. The wine is therefore entirely de- 
compoled, and cannot be reſtored to its former properties by 
combining the ſpirituous product with the reſidue. Hence the 
analyſis appears to be complicated. If the reſidue of wine 
wluch has afforded brandy be evaporated, it takes the form and 
-onfiſtence of an extract. The colouring part may be ſeparat- 
ed by the addition of alcohol, which does not act on the tartar. 
Water does not precipitate this tincture. By evaporation of 
O i) 
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the tincture to dryneſs, a refidue is obtained, which quickly 
takes fire, and is ſoluble in water; it is a true reſino-extrac. 
tive ſubſtance, which the alcohol, formed by fermentation, has 
extracted from the ſkins of the grapes. From this analyſis it 
appears that wine conſiſts of water, the principles of alcohol. 
tartar, colouring matter, and of an aroma, which is deſtroyed 
or modified by the action of fire. We have already explained 
the nature and properties of theſe ſubſtances ; alcohol only re. 
mains therefore to be treated of. 

Before we proceed to ſpeak of this product, we ſhall take 
notice of a ſubſtance that precipitates from wine during its fer. 
mentation, and is called leert. It confiſts of the ſeeds and ſkins 
of grapes, impure tartar, and ſulphat of potaſh. By diſtilla. 
tion with a naked fire, it affords brandy : treated in a retort, 
it affords acid phlegm, oil, ammoniac; and its coal contains 
carbonat and ſulphat of potaſh. The incineration of the lees 
of wine in the open air affords a cauſtic potaſh, mixed with 
carbonat and ſulphat of potaſh, and known in commerce by the 
name of cendres gravelces. Several chemiſts have been of opi. 
nion, that in this analyſis of wine the alcohol was ſeparated 
only by the action of fire. But if this ſubſtance were ready 
formed in the wine, it would be obtained by a gentle heat, 
whilſt a boiling heat is neceſſary. Thus modern chemiſts think 
alcohol is formed by the heat of ebullition ; that its principles, 
namely, a large proportion of hydrogen, and a ſmall quantity 
of carbon, combine together during the diſtillation of wine; in 
ſhort, that this liquor contains only the principles of alcohol. 
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NOTES ON CHAPTER XXII. 


a Forxcxor takes no notice of ferments, though their effects in promoting ſet- 
mentation be univerſally known. The nature of their action indeed is but im- 
perfectly, if at all, underſtood. They are ſaid to be ſubſtances in which fermen- 
tation has already begun, or which are very much diſpoſed to enter into that pro- 
ceſs, Some curious experiments made by Mr. Henry, and related in the ſecond 
volume of the Manchefler Memoirs ſeemed to prove, that the action of ferment 
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conſiſts in producing a diſengagement of carbonic acid gas. This chemiſt diſcovered, 
that the fermentation of mucilaginous and ſaccharine fluids could be greatly accele- 
rated, by impregnating them with that acid. The reader will find ſome farther re- 
marks on the preparation and uſe of artificial ferments in a paper by Mr. Collier, 
inſerted in the firſt part of the fifth volume of the Man«befler Memoirs It is 
unneceſſary to take any notice in this place of the opinion of Fabroni, viz. that 
the ſubſtance which reacts on the ſugar in fermentation is the vegeto-animal, or 
glutinous part of vegetables; for the opinion, however ingenious, is yet, as Four- 
croy very juſtly remarks, totally unſupported by experiment. See Ann. de Chem, 
Tom, XXXI. - 312. 
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ſtrongeſt alcohol; the remainder is leſs ſtrong, but very good 
for ordinary purpoſes. Rouelle dire&s, that half the brandy 


| ceſs of Kunckel,. which ſeparates the oil; the diſtilled ſpin: 


colouring matter, on the top of which a peculiar oil floats. 


it on fire, it is judged to be excellent. But this proof is vel} 
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CHAPTER XXIII. - 


THE PRODUGT OF THE VINOUS FERMENTATION, OR ALCONQL, 


Wr have ſeen that brandy, obtained by diſtilling wine with 
a naked fire, is a compound of alcohol, water, and a ſmall por. 
tion of oil. Diſtillation is uſed to ſeparate theſe ſubſtance, 
and to obtain alcohol in a ſtate of purity a. There are ſeveri 
methods of diſtilling alcohol. Baume adviſes to diſtil brandy 
a conſiderable number of times, by a water-bath, to obtain al 
its ſpirit. He recommends the ſeparation of the firſt fourth 
part of the product of the firſt diſtillation, and likewiſe of the 
firſt half of the product of the following diſtillations, to mix all 
theſe together, and to rectify by a gentle heat. The firſt half 
of the fluid which paſſes in this rectiſication is the pureſt and 


made uſe of be drawn off by diſtillation on the water-bath ; thi; 
firſt product is common alcohol, which being rectified twice, 
and reduced to about two-thirds, becomes a ſtronger ſpirit. 
This is to be again diſtilled with water, according to the pro- 


being again rectiſied, may be depended on as perfectly pure. 
The refidue of brandy, after diſtillation, is water, containing 


Hence it may be obſerved, that the purity and ſtrength di 
alcohol muſt differ according to the proceſſes uſed in obtaining 
it. A method of diſcovering its purity has long been ſought 
after, - It was formerly ſuppoſed that alcohol, which readily 
catches fire, and leaves no reſidue, is very pure; but it is at 
preſent well known, that the heat excited by its combuſtion 1 
ſufficiently ſtrong to diſſipate all the phlegm it might contain. 
Another proof has been propoſed, by means of gunpowder : 
when alcohol, ſet on fire in a ſpoon upon gunpowder, does not 
inflame it, it is conſidered as bad; if, on the contrary, it ſets 


fallacious ; for when a large quantity of the beſt alcohol b 
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burned on 2 ſmall quantity of gunpowder, the water it affords 
during its combuſtion moiſtens the powder, and prevents its 
taking fire ; whereas it may be inflamed by butning a very 
ſmall quantity of phlegmatic alcohol on its ſurface, This me- 
thod is therefore no more to be depended on than the formet. 
Boerhaave has deſcribed a very good proceſs for aſcertaining 
the purity of this fluid: it conſiſts in throwing the very dry 
powder of carbonat of potaſh into alcohol ; this vnites with the 


ſuperfluous water of the alcohol, and forms « more ponderous 


and coloured fluid than the alcohol, with which it does not 
mix, but falls to the bottom. Laſtly, Baume, on the conſide- 
ration that alcohol is lighter the purer it is; has contrived an 
areometer, by which the degree of purity of this fluid, and of 
all yolatile liquors, may be accurately aſcertained, Whea the 
inſtrument is plunged in alcohol, it ſinks deeper, in proportion 
as the fluid is purer. By experiments catefully made, he has 
determined that the pureſt and moſt highly re&ified alcohol 


gives thirty-nine degrees of his areometer, at 10% of Reau- 


mur's ſcale. The method of conſtructing this inſtrument, as 
well as the reſults afforded by different quantities of alcohol, 
may be ſeen in his Elements of Pharmacy, and may be applied 
to determine the ſtrength of alcohol by the hydrotneter *. 
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* Notwithſtanding the labours of many ingenious chemiſts, and particularly 
thoſe of Mr. Bories, related in his Memoir, which obtained the prize propoſed 
by the ſtates of Languedoc in 1772, and publifhed at Montpellier in the year 1774, 
much remains to be done before the ſtrength of ſpirits can be determined with ſuf- 
ficient accuracy even for commercial purpoſes, If ardent ſpirit, which is ſo highly 
dephlegmated as not to liquify hot pulverized alkali, be confidered as pure ſpirit, 
or the ſtandard extreme, diſtilled water forming the other extreme, it will then be 
neceſſary to aſcertain by experiment, 1. The ſpecific gravity of a certain number 


of mixtures of water and this ſpirit, taken ſo near each other, as that the inter- 


mediate ſpecific gravities may not ſenſibly differ from thoſe deduced mathemati- 
cally in the uſual manner. 2. The expanſions or variations of ſpecific gravity of 
theſe mixtures at the different temperatures of the atmoſphere. 3. The change of 
ſpecific gravity produced by the ſolution of ſaccharine or oleaginous ſubſtances in 
theſe ſpirits, 4. Eaſy methods muſt be deviſed to ſhow the preſence and quantity 
of the laſt mentioned ſubſtances; and alſo, 5. To determine the ſpecific gravity of 
the fluid. 


Theſe requifites demand a great number of accurate experiments to be made. | 


Rectifed ardent ſpirit, repeatedly affuſed on dry alkali, till it would no longer 
diſſolve or Jiquify it, was found by Mr. Bories, by many experiments, to have the 
following ipeeific gravity : 
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preſent poſſeſs, reſpecting hydrogen gas obtained by the de- 
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Pure alcohol, obtained by the proceſs we have deſcribed, i; 
tranſparent, exceedingly fluid, and ſo light, that it weighs four 
hundred and eighty grains, in a bottle which contains five hun- 
dred and ſeventy-fix grains of diſtilled water, Its ſmell is pe. 
netrating and agreeable ; its taſte is hot and ſtrong. It is ex. 
tremely volatile, riſing and paſſing over in cloſe veſſels, by 
very gentle heat, and is by this means ſeparated from the ſmall 
quantity of water it might contain. The firſt portions are the 
moſt volatile and pure, It was formerly thought that a large 
quantity of air was always diſengaged during the diſtillation 
of alcolſbl. This ſuppoſed air is now known to be the moſt 
volatile part of the ſpirit, which paves over in the form of 
gas. 

When alcohol is heated with the contact of air, it ſoon takes 
fire, and exhibits a light flame, white in the middle, and blue 
at the fides ; it completely burns away, when pure. Many 
chemiſts have attempted to diſcover the product afforded by 
alcohol in burning. They found that its flame is accompanied 
with neither ſoot nor ſmoke ; and that the volatilized matters 
when condenſed, are pure water, without taſte or ſmell, ab. 
ſolutely in the ſtate of diſtilled water. Boerhaave, from this 
phenomenon, ſuppoſed that the flame is produced by the wa 
ter; and this opinion is confirmed by the knowledge we at 
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compoſition of water, and the water obtained by burning hy- 
drogen gas with oxygen gas. Lavoiſier diſcovered, that when 
alcohol is burned in a chimney adapted to receive the vapours, 
a larger quantity of water 1s obtained than the whole of the 
ſpirit made uſe of amounts to; whence it follows, that this 
liquor contains & large quantity of hydrogen, On the other 
hand, Berthollet has remarked, that when a mixture of this 
ſpirit and water is burned, the reſidual fluid precipitates lime 
water. This experiment ſhows, that alcohol contains a ſmall 
quantity of carbon, which, by its combuſtion or combination 
with oxygen forms the carbonic acid. Chemiſts have adopted 
different opinions reſpecting alcohol; Stahl, Boerhaave, and 
ſome others, have conſidered this fluid as a compound of a 
very attenuated oil, a ſubtle acid, and water. It is therefore, 
according to this opinion, a kind of acid ſoap. Others, -at the 
head of whom may be placed Cartheuſer and Macquer, think 
that alcohol is formed by the union of phlogiſton and water. 
The nature of this fluid is not yet well known, but it is con- 
ſidered as a compound, conſiſting of a large proportion of hy. 
drogen, with a ſmall quantity of carbon. 

Alcohol expoſed to the air, evaporates at a temperature of 
55, and leaves no reſidue, except a ſmall quantity of water, 
when it has not been well dephlegmated. This evaporation 
in the air is more rapid, the hotter the atmoſphere ; and pro- 
duces a degree of cold, which is ſtronger in proportion to its 
rapidity. Alcohol has the form of an elaſtic fluid at 185 de- 
grees of Fahrenheit's thermometer, 
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| find, by diſtilling 20 meaſures of the beſt ſpirit of wine of the ſhops, (Sp. 
Or. = 836) in glaſs veſſels, by a lamp, that the firſt meaſure which came over 
had a ſpecific gravity of 825, at a temperature of 71 of Fahrenheit, or about 
+ 17 1-half of Reaumur, This, which is the ſtrongeſt ſpirit mere diſtillation can 
afford, contains about one part in the hundred of water, of which it may be de- 
prived by alkali. Note of the Tranſlator, 


—— 


n . 5 yo = 752 , 

— 8 — , LY I 
— — — 2 4 — — 3 — S 
— DE a 


-— 
— 
r _ 8 
8 
— — 
— AS 
- BT io 


218 ALCOHOL. 


— 


Alcohol unites with water in all proportions, and is pe 
ſoluble in that fluid. This ſolution is attended with heat, and 
produces ſpirits, whoſe ſtrengths are greater in proportion a; 
the quantity of alcohol is greater. The affinity of combina. 
tion between theſe two fluids is ſo ſtrong, that water is capable 
of ſeparating alcohol from many bodies with which it may be 
combined; and on the contrary, alcohol decompoſes moſt ſaline 
ſolutions, and precipitates the ſalts. From the confideration of 
this laſt property, it is, that Boulduc propoſes the uſe of alco. 
hol to precipitate the ſalts contained in mineral waters, and ty 
obtain them unaltered. | 

Alcohol has no action on pure earths. It is not know 
whether it is altered by barytes and magneſia. Lime appears 
capable of producing ſome change in this fluid, ſince it acquire 
a degree of ſmell when diſtilled from that ſaline earthy ſub- 
ſtance. But this alteration has not been properly inquired 
into. | 

Cauſtic fixed alkalis appear really to decompoſe alcohol, 2 
is known by the medical preparation called the acrid tinfure if 
tartar. To prepare. this, potaſh is melted in a crucible, pul. 
verized while hot, and put into a matraſs ; highly dephlemate! 
alcohol is poured on, to three or four fingers depth; the mi- 
traſs is cloſed with another of a ſmaller fize, luted together, 


and the whole is digeſted on a ſand bath, till the ſpirit has ac- 


quired a reddiſh colour. A great or leſs quantity of alkali re. 
mains at the bottom of the veſſel. This acrid tinQture of tat- 
tar affords, by diſtillation, alcohol of a ſweet ſmell, ſcarcely 
altered; and a ſubſtance remains in the retort reſembling a {a 
ponaceous extract, which, diſtilled with a naked fire, affords al. 
cohol, ammoniac, aud a light empyreumatic oil. In this opers- 
tion, a ſmall quantity of charcoal is formed, which is found to 
contain the potaſh., The experiment ſeems to ſhow, that alco- 
hol contains an oil which is ſeized by the fixed alkali, and 
forms a true ſoap kept in ſolution in the portion of alcobd 
which is not decompoſed. The Iilium of Paracelſus does not differ 
from the acrid tincture of tartar, excepting that the fixed 44. 


kali employed in its preparation appears to be rendered cauſtic 


by the ſtrong heat to which it was ſubjected. The martia, 
jovial, and cupreous reguli of antimony, each in the quantit] 
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of four ounces, are fuſed together, then reduced into powder, 
and detonated with eighteen ounces of tartar, and as many of 
nitre ; the whole being melted, pulverized, and put into a ma- 
traſs, highly rectified alcohol is poured on, to the height of 
three or four inches above the mixture. By digeſtion on a 
{and bath, the ſpirit aſſumes a beautiful red colour, deeper than 
that of the preceding tincture, but preſenting the ſame pheno- 
mena. The former tincture may be made entirely ſimilar to 
the lilium of Paracelſus by digeſting alcohol in the cauſtic fix- 
ed alkali, inftead of uſing fixed ſalt of tartar, which is not de- 


prived of its carbonic acid, unleſs it has been kept red hot a 


long time. Berthollet aſcertained that theſe tinctures are mere- 
ly ſolutions of cauſtic potaſh in alcohol, and that they afford 
an uſeful method of obtaining the alkali very pure, by evapo- 


ration of the ſpirit. Alcohol has the ſame. action on pure ſo. 


da, The acrid tinctures of tartar are excellent bracers, and 
powerful deobſtruents. They are uſed in thoſe caſes where 
the natural forces of the patient are inſufficient to favour the 
etiſis, as in the malignant fever, the worſt kind of ſmall pox, 
8. 
action of the cauſtic ammoniac on alcohol has not been 
All the acids preſent very important phenomena with alco- 
hol. When concentrated ſulphuric acid is poured on an equal 
quantity of rectiſied alcohol, a ſtrong heat, with a remarkable 
hiſſing noife, is produced ; the two ſubſtances become colonr- 
ed, and emit a ſweet ſmell, reſembling that of lemons, or the 
apple called golden rennet. If the retort, in which this mix- 
ture is uſually made, be placed on a ſand-bath, with large re- 
ceivers adapted, the firſt being plunged in a veſſel of cold wa- 
ter, the products ate, 1. An alcohol of a ſweet ſmell; 2. A 
fluid called ether, of a very agreeable ſmell, extremely volatile, 
whoſe preſence is aſcertained by the ebullition of the liquor 
contained in the retort, and by the large triz which run down 
the ſides of the veſſel. The receiver muſt now be kept cool 
by wet cloths, 3. After the ether, a ſulphureous acid paſſes, 
whoſe white colour and ſmell indicate the proper time for 
changing the receiver, in order to have the ether ſeparate, 
4. Atthe ſame time a little yellowiſh oil is volatilized, which 
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is called /avect oil of wine. The fire muſt be greatly lowers 
after the ether is paſſed, becauſe the matter contained in the 
retort is black, thick, and ſwells up conſiderably. 5. When 


the ſweet oil is all diſtilled, ſulphureous acid next comes over, 


which becomes thicker and thicker; and towards the end dir. 
ty and blackſulphuric acid. 6, The operation being conti. 
nued by a gentle heat, the reſidue becomes perfectly dry, 
and has the form and confiſtence of a bitumen. By expoſure 
to a ſtrong heat, an acid liquor, and a dry and yellowiſh ſub. 
ſtance reſembling ſulphur, is obtained. Baume, who his 
made a great number of experiments on ſulphuric ether, has 
very carefully examined this reſidue, and found it to contain 
ſulphat of iron, Pruſſian blue, a ſaline ſubſtance, and & peculiar 
earth, whoſe nature he has not aſcertained, He even affirms, 
that the yellowiſh ſublimate it affords is not ſulphur, but that 
it remains white and pulverulent, without taking fire on the 
coals, To theſe details we (ball add, that the reſidue of ether 
affords new ether, by the addition of one-third of alcohol de. 
phlegmated by potaſh, and diſtilling the mixture, as Cadet has 
ſhown. Theſe diſtillations may be repeated ſeveral times, and 
from a mixture of fix pounds of ſulphuric acid and alcohol, 
to which fifteen pounds of the latter fluid are ſucceſſively add- 
ed, more than ten pounds of good ether may be obtained. 
The operation we have deſcribed, is one of the moſt ſingu- 


lar in chemiſtry for the phenomena which it exhibits ; and at 


the ſame time one of the moſt important, with reſpect to the 
explanation it affords concerning the compoſition of alcohol, 
There are two opinions reſpecting the formation of ether, 
which it is neceſſary to explain. Macquer, who, as we have 


obſerved, confiders alcohol as a compound of water and phlo- 


giſton, thinks that the ſulphuric acid takes the water from 
this ſubſtance, and cauſes it to approach gradually to the cha- 
racters of oil. According to this opinion, therefore, alcohol 
firſt paſſes over ſcarcely altered; next a fluid, which occupies 


the middle ſpace between alcohol and oil, which is ether ; and 


laſtly, a.true oil, becauſe the ſulphuric acid acts ſo much the 


ſtronger on the principles of the alcohol, as the heat is more 


conſiderable. Bucquet made a ftrong objection to this theory; 
namely, that it is difficult to conceive how the ſulphuric acid, 
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| charged from the firſt with a certain quantity of water it had 


taken from the alcohol, could ſtill, notwithſtanding this dilu- 
tion, react ſo ſtrongly on a portion of the ſame ſpirit, as to 
put it into the oily ſtate. He therefore propoſed another opi- 
nion reſpecting the production of ether. He conſidered alco-" 
hol as a fluid compoſed of oil, acid, and water; and imagined, 
that when the ſulphuric acid is mixed with the alcohol, a kind 
of bituminous fluid is produced, which affords by heat the 
ſame principles as all bitumens, namely, a light, odorous, 
very combuſtible oil, or a ſpecies of naphtha, which is the 
ether, and afterwards a leſs volatile and more coloured oil, 


' which is the ſweet oll of wine. We ſhall, in fact, perceive, 


by the properties of ether, which we are about to explain, 
that this fluid has all the characters of a highly attenuated oil, 
ſach as naphtha. This theory does not explain, with ſufficient 
perſpicuity, what happens during the preparation of ether. 
The oxygen appears to be taken from the ſulphuric acid by 
tie alcohol, and that part of the hydrogen, or principle of the 
ſpirit, forms water with this oxygen, while the alcohol, de- 
prived of this portion of hydrogen, forms ether. - But the 
whole which paſſes in this operation is not exactly known b. 
Ether, obtained by the proceſs we have deſcribed, is not in 
a ſtate of purity, but contains alcohol and ſulphureous acid. 
It muſt be rectified by diſtillation in a retort, on a ſand- bath, 
with the addition of fixed alkali. The ſalt combines with the 
ſulphureous acid, and the ether paſſes over in a ſtate of great 
purity by the gentleſt heat. The firſt part of this produ& 
being received ſeparate, is the pureſt and moſt highly rectified 
ether. | 
Ether is a fluid much lighter than alcohol, of a ſtrong, 
ſweet, and very expanſible ſmell, and of a hot and penetrating 
taſte, It is ſo volatile, that it is inſtantly diſſipated by agita- 
tion, or pouring out. During its evaporation, it produces a 
degree of cold ſufficient to freeze water, as Baume has ſhown 
in his beautiful experiments. It takes the form of gas, which 
burns with great rapidity. Air, which holds ether in ſolu- 
tion, may be paſſed through water without loſing its ſmell and 
inflammability, Ether takes fire very readily when heated in 
the open air, or brought into contact with an inflamed ſub. 
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ſtance. The electric ſpark likewiſe ſets it on fire. Its flame 
is very luminous, and leaves a black. coaly mark on ſubſtances 
expoſed to it. Lavoifier has proved, that carbonic acid is 
formed during the combuſtion of this liquor; and Scheele 
found, that the reſidue of ether burned on a ſmall quantity of 
water, contains ſulphuric acid. 
Ether diſſolves in ten parts of water, according to the Count 
de Lauragyais. The phenomena produced by adding to ether 
all the ſaline ſubſtances, have not yet been examined ; little 
more being known, than that the action of ſome acids, lime, 
and fixed alkalis, do not appear capable of changing it. Cau- 
ſtic ammoniac mixes with it in all proportions, and forms a 
fluid, whoſe odour may be very uſeful in ſpaſmodic diſorders, 
Sulphuric acid becomes much heated by mixture with ether, 
and converts a conſiderable part of it into ſweet oil of wine 
by diſtillation, The fuming nitrous acid excites a conſiderable - 
efferveſcence; the ether appearing to become more conſiſtent, 
oily, and of a deeper colour in this experiment. Mixed with 
the muriatic ſolution of gold, it retains a part of that metal, 
and in this caſe appears to act like the volatile oils, which like. 
wiſe retain a portion of the oxyd of gold. Like alcohol, it 
diſſolves volatile oils and refins, and accordingly phylicians of. 
ten uſe ethereal tinctures. 
Ether is conſidered as a powerful tonic, and antiſpaſmodie 
remedy. It is uſed in hyſteric diforders, and ſpaſmodic cho- 
lics, and is of excellent ſervice in caſes where digeſtion is ill 
performed on account of weakneſs of the ſtomach, It mult 
be adminiſtered, however, with prudence, becauſe its execeſ- 
five uſe 1s dangerous. It is likewiſe ſucceſsfully applied ex- 
ternally in headachs, burns, &c. Hoffman, who made many 
experiments with the ſulphuric acid, and alcohol, uſed a me- 
dicine compoſed of ſweet oil of wine diſſolved in alcohol, which 
he called his mineral anodyne liquor. The Faculty of Medi- 
cine at Paris have added ether to this liquor, and preſcribe it 
to be prepared by mixing two ounces of the alcohol which 
paſſes in diſtillation before the ether, two ounces of ether, and 
twelve drops of ſweet oil of wine. This medicine is employ- 
ed for the ſame purpaſes as ether, but is far from _—_ the 
ſame efficacy. 


? 
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The nitric acid ads very ſtrongly on alcohol. Navier is 
the firſt who deſcribed an eaſy and cheap method of preparing 
nitric ether. He directs twelve ounces of very pure and well 
rectiſied alcobal to he poured into a very ftrong glaſs bottle, 
and plunged in cold water, or which is ſtill better, in pound- 
ed ice : to this is to be added, in ſeveral portions, the liquor 
being agitated each time, eight ounces ef concentrated nitric 
acid; after which the bottle muſt be cloſed with a good cork, 
covered with leather, and well ſecured. This mixture is then 
to be left in a remote or private place, to prevent accidents. 
that might ariſe from the burſting of the bottle, which ſome- 
times happens. After ſome hours, bubbles ariſe from the bot- 
tom of the veſſel, and are gradually collected at the top, form. 
ing a ſtratum of true ether. This diſengagement continues 
from four to ſix days. As ſoon as the liquor appears to be at 
reſt, the cork. muſt be pierced with an inſtrument, that a cer- 
tain quantity of gas may eſcape, which, without this precau- 
tion, would ruſh out on opening the bottle, and carry the 
ether with it. As ſoon as the gas is diſſipated, the bottle is 
to be uncorked, and the fluid it contains poured into a funnel, 
whoſe lower aperture being ſtopped with the finger, the reſi- 
due may be ſeparated from the ether which floats above, and 
muſt be kept in a ſeparate veſſel e. | 

Mr. Woulfe deſcribes another proceſs for preparing nitrous 
ether. It confiſts in uſing very large veſſels, that the diſen- 
caged air may have & conſiderable ſpace to expand itſelf in. 
A matraſs of white glaſs, containing eight or ten pints, and 
'erminated by a neck of ſeven or eight feet long, is placed on 
2 tripod ſuſficiently high to admit of a chafing-diſh being put 
underneath, To the neck of this matraſs, a tubulated head is 
adjuſted, with a tube of ſeven or eight feet long adapted to its 
deak. The lower extremity of the tube is received in a veſſel 
with two necks, whaſe lower part is drawn out into a tube, 
which is inſerted in a bottle. To the other neck of this re- 
ceiver is adapted the apparatus of bottles, which we have fre- 
quently mentioned as the invention of Mr. Woulfe. Theſe veſſels 
being well luted together, one pound of reQified alcohol, with 
an equal quantity of fuming nitrous acid are poured into the 
matraſs, through the perfofation in the head; this perforation 
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is then cloſed with a ground ſtopper wrapped: round with a 
piece of leather. As ſoon as the mixture is made, it becomes 
ſtrongly heated, vapours are diſengaged, which paſs rapidly 
along the neck of the matraſs, and by applying a ſufficient de- 
gree of heat to make the mixture boil, nitric ether paſſes into 
the receiver. This proceſs, though very ingenious, has its 
inconveniencies. The adjuſtment of the apparatus is difficult, 
and the veſſels are very expenſive; beſides which, the method 


is dangerous; becauſe, notwithſtanding the ſpace afforded to 
the vapours, they are diſengaged with ſo much FPIdNy, that, 
the veſſels frequently fly in pieces. 


Bogues, in the year 1773, publiſhed — 4 for 
making nitric, ether. He directs one pound of alcohol to be 
mixed with one pound of nitric acid, weakened ſo as to ex- 


hibit only twenty-four degrees of Baumé's hydrometer, in a 


glaſs retort, containing eight pints ; to this a receiver of twelve 
pints is to be adapted, the air is ſuffered to eſcape by adjuſting 
the barrels of two,quills at the juncture of the lute, and the 
diſtillation muſt be performed by a very gentle heat. By this 
means he obtained fix ounces of nitric ether, of conſiderable 


purity. . It appears, from the account of the Abbé Ronier, 


that Mitouard, as early as the year 1770, uſed a proceſs near- 
ly ſimilar to that of Bogues. This chemiſt expoſed four oun- 
ces of fuming ſpirit of nitre with twelve onnces of alcohol to 
diſtillation in a retort, which he placed lightly on the ſand, and by 
this method, which appears the moſt ſimple of any, he obtained 
nitric ether ſimilar to that of Navier. Laſtly, De la Planche, apo- 
thecary at Paris, has invented two methods of preparing nitrie 


ether very conveniently. The firſt conſiſts in putting nitre into a 


tubulated ſtone- ware retort, to which a large receiver, with 
an adopter, is fitted ; concentrated ſulphuric acid is firſt pour - 
ed to the nitre through the tube, and afterwards alcohol. The 
ſulphuric acid diſengages the fpirit of nizre, which reacts on 
the alcohol, and forms nitric ether, almoſt immediately. As 
it might be ſuſpected that the ether prepared in this way was 
partly ſulphuric, he has ſubſtituted, inſtead of this method, an- 
other, which is very ingenious. An adopter, and a receiver, 
which communicates by a recurved tube, with an empty 
bottle, are affixed to a tubulated glaſs retort, containing fix 


ETHER 225 


pounds of very dry nitre. The laſt veſſel, namely the bottle, 
communicates by means of a ſyphon, with another bottle, con- 
taining three pounds of the pureſt alcohol. 'The whole being 
well lated, and the retort placed on a bath of aſhes, three 

of concentrated ſulphuric acid is poured on the nitre 
through the tube, which is immediately cloſed with a ground 
ſtopper. The mixture is then heated to ebullition, and kept 
in that ſtate till no more vapours paſs over. In this experi- 
ment, the ſulphuric acid diſengages the acid of the nitre, which 
paſſes partly into the receiver, and partly into the ſecond bottle. 
When the operation is ended, the receiver contains fuming 
nitrous acid, the retort ſulphat of potaſh, and the ſecond bottle, 
an etherial liquor. This laſt is diſtilled in a retort with a re- 
ceiver, in the uſual method, no more than two-thirds of the 
liquid being brought over. The product is again diſtilled with 
a fifth part of fuming nitrous acid, poured in by a little at a 
time, through a glaſs funnel with a long neck ; two-thirds of 
this liquid being likewiſe diſtilled over. Laſtly, The ſecond 
product is rectified by diſtillation from pota(h ; the firſt four 
ounces being kept apart, and three-fourths of the remainder 
ſuffered to come over. The four ounces are very pure nitric 
ether; the three-fourths of the remainder are a nitrous mine» 


ral anodyne liquor. The reſidues of the two reCtifications are 


dulcified ſpirit of nitre . . 

Nitric ether, obtained by theſe proceſles, is a, yellowiſh fluid, 
as volatile and evaporable as ſulpburic ether, whoſe ſmell it 
reſembles, though it is ſtronger, and not ſo agreeable ;- its 
taſte likewiſe is hotter, and more pungent than that of ſul- 
phuric ether. It contains a ſmall portion of ſuperabundant 
acid. A large quantity of air is continually diſengaged from 
it, which cauſes the ſtoppers of the bottles containing it to fly 
out frequently. Its flame is brighter, and the ſmoke it emits 
when burned, is denſer than that of the ſulphuric ether; it 
leaves a larger coaly reſidue ; and laſtly, like the ſulphuric 
ether, it takes gold from its ſolutions, and ſuſpends a certain 
quantity, £4 

The reſidue of nitric ether is of à lemon yellow colour, its 
{mell is acid and aromatic, and its taſte is penetrating, and re- 
lembles that of diſtilled vinegar. It affords, by diſtillation, 
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matter, of the appearance of amber, which attracts the humi. 


in water without rendering it mucilaginous. This, which 


- cryſtals of Hizrne, from the name of the chemiſt who firſt de. 


obtained a ſmall quantity of muriatic ether, by cauſing muria- 
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according to Baume, a clear liquor of a milder taſte than that 
of nitric ether, being an agreeable acid, which reddens ſyroy 
of violets, unites with water in all proportions, and efferveſces 
with carbonat of potaſh.. The retort contains a yellow friable 


dity of the air, becomes of a pitchy confiſtence, and is. ſoluble 


Baume calls a gummy ſaponaceous ſubſtance, if the diſtilla. 
tion be continued, affords. a few drops of a very clear acidulous 
fluid, of an oily confiſtence, and ſlightly empyreumatic ſmell, 
A ſpongy, brilliant, taſteleſs, very fixed coal remains. Bye. 
quet affirms, that if the liquor which remains after the for. 
mation of nitric ether he evaporated, it aſſumes the conſiſtence 
of a mucilage, and at the end of a certain time, affords ſaline 
cryſtals reſembling hairy caterpillars, which have been called 


ſcribed them. It has ſince been diſcovered, that this reſidue is 
the oxalic acid, which proves that the combuſtible baſe of that 
acid is contained in alcohol. | 
The muriatic acid does not ſenſibly a& on alcohol, this acid 
being only dulcified by a ſimple mixture with the ſpirit, as are 
likewiſe the two others when mixed with a large proportion of 
alcohol. Baume, in his diſſertation on Ether, aſſerts, that he 


tie acid and alcohol to meet in the form of vapour. Ludolf 
and Pott uſed ſublimated muriat of antimony with the ſame 
intention. Baron Born directs the ſolution of oxyd of zink in 
the muriatic acid, and diſtillation of this ſalt concentrated by 
evaporation in cloſe veſſels, with alcohol. This proceſs affords 
muriatic%ether, with conſiderable facility. But no one bus 
purſued this inquiry with ſo much diligence and ſucceſs as the 
Marquis de Courtanvaux. According to the proceſs of this 
chemiſt, a pint of alcohol is to be mixed in a retort with two 
pounds and a half of the muriat of tin, or ſmoking liquor df 
Libavius; a ſtrong heat is excited, and a white ſuffocating v 
pour ariſes, which diſappears when the. mixture is agitated; 
an agreeable ſmell is then perceived, and the mixture aſſumes 
a lemon colour. The retort is to be placed on a hot ſand bath, 
two receivers being luted on, the outer of which is plunged in 


= F S 8 . S r . £1: 


AThER. 227 


dold water. A dephlegmated alcohol firſt paſſes over, and 
afterwards the ether riſes, which may be perceived by its 
ſmell, and the ſtriæ it forms in the neck of the retort, As 
ſoon as the ſmell changes, and becomes ſtrong and ſuffocating, 
the receiver muſt be changed ; a clear acid liquor then comes 
over, on the top of which float a few drops of ſweet oil. This 
is ſucceeded by a yellow butyraceous matter, or true muriat 
of tin; and laſtly, a brown ponderous liquor, which emits 
abundance' of white vapours. A grey pulverulent matter, or 
oxyd of tin, remains in the retort. The etherial product be- 
ing poured on potaſh in a retort, a ſtrong efferveſcence takes 
place, and an abundant precipitate is thrown down, which is 
produced by the tin which the acid carries over with it in the 
diſtillation. A ſmall quantity of water is then added, and a 


ſecond diſtillation is performed by a gentle heat; the firſt half 


of the product being etherial. All the fluids, which paſs after 
the muriatic ether, are loaded with tin; they attract the hu- 
midity of the air, and unite with water, without affording any 
precipitate. It was formerly very difficult to determine the 


cauſe of the ſtrong action of the muriatic acid contained in the 


faming liquor on alcohol, ſince the pure acid does not at all 
act on that inflammable fluid. But, fince the diſcovery of 
Scheele, it appears to be owing to the oxygenated ſtate of the 
muriatic acid; and that its property of converting alcohol into 
ether muſt be attributed to the exceſs of the oxygen it con- 
tains. This theory was firſt explained by me in the year 
1781, and is now confirmed by the man of Berthollet 
and Pelletier. 

De la Planche, the neee has propoſed to make muria- 
tie ether, by pouring ſulphurie acid and alcohol on decrepitated 
muriat of ſoda, in a tubulated retort. I he muriatic acid gas 


diſengaged by the ſulphuric acid, meets the vapour of alcohol 


in the receiver, and combines with it. An etherial acid is 
produced, which may be purified by a ſecond diſtillation from 
potaſh. In this proceſs, the muriatic acid appears to take a 
portion of the oxygen from the ſulphuric acid. 

Muriaticether is very tranſparent, and very volatile; its mel! 
is nearly the ſame as that of ſulphuric ether; it likewiſe burns in 
the ſame manner, and affords a ſimilar ſmoke. - But i it differs in 
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two properties; the one, that when burning it exhales an odout 
as penetrating as the ſulphureous acid; the other, that its taſte 
is ſtyptic like that of alum. Theſe two phenomena ſhow, that 
this ether is different, and perhaps leſs perfect than the two 
foregoing ; and there is no doubt but when its other properties 
ſhall be examined, other differences, cy rae n will 
be diſcovered. 

After having thus treated of the action of three an 
acids on alcohol, we ſhall reſume the hiſtory of this fluid. The 
action of other acids on alcohol has been little examined. It iz 
only known, that it readily unites with the boracic acid, 
which communicates a green colour to its flame; and that it 
abſorbs more than its bulk of carbonic acid gas. As to the 
neutral ſalts, Macquer has determined, that fulphuric ſalts are 
not diſſol ved in this menſtruum but with difficulty; that the 
nitric and the muriatic ſalts unite with it much more readily; 
and that in general it diſſolves ſaline ſubſtances with more fi- 
cility in proportion as their acid is leſs adherent, Alcohol 
boiled on the ſulphats of potaſh and of ſoda, diffolved no part, 
The carbonats of potaſh and ſoda do not unite with it, but 
moſt ammoniacal ſalts do. Deliqueſcent earthy ſalts, ſuch as 
the combinations of lime and magneſia, either with the nitric 
or muriatic acids, are perfectly diſſolved. Some metallic falts 
_ arelikewiſe very ſoluble, ſuch as ſulphat'of iron in the ſlate of mo- 
ther water, nitrat of copper, the muriats of iron and of copper, 
the oxygenated muriat of mercury, or corroſive ſublimate ; al 
the cupreous ſalts communicate a beautiful green coJour to its 
flame. Morveau has, fince the time of Macquer, given a very 
accurate table of the degrees of ſolubility of ſalts by alcohol. 
This table is inſerted in the Journal de Phyſique, = | 
Alcohol does not diſſol ve ſulphur either when in maſs or in 
powder ; ; but theſe two bodies unite when they meet in the 
vaporous form, as the Count de Lauraguais has diſcovered. 
His proceſs conſiſts in putting ſulphur in powder into a glaſs 
cucurbit, upon which flowers he places a ſmaller veſſel, filled 
with alcohol. A head and receiver being adapted, and the ap- 
paratus being heated by a ſand-bath, both ſubſtances riſing to- 
gether, combine and form a fluid, which paſſes into the receiv- 
er rather in a turbid ſtate, and emits a fetid ſmell, It contaias 
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bout one grain of ſulphur in the drachm of alcohol. I have 


diſcovered that the ſame combination may be obtained by di- 
ſtilling mene waters, ſuch as thoſe of Enghien, with al- 
cohol. 

Alcohol 0 no ation either. on 9 ſubſtances or their 
oxyds.?, It partly diſſolves certain bitumens, ſuch as amber. 
It does not act on thoſe which are black and corly. It has 
been obſerved, that alcohol diſtilled from fixed alkali, acts more 
ſrongly on amber, and that a mixture of alkali with this bitu- 
men renders, it more ſoluble, n by converting them 


into a kind of ſoap. | 
There are few vegetable matters on which alcohol does not 


iſt more or leſs. Extracts loſe their colouring part; and when + 


they are of the refino-extraQtive or extracto-reſinous Kind, great 
part is diſſolved. Saccharine and ſaponaceous juices alſo unite 
with this fluid. Margraaff, by means of alcohol, obtained a 
laccharine eſſential ſalt from beet root, ſkirwort, parſnips, &c. 
But the matters with which it. combines the moſt readily are 
the volatile ouls, aroma, camphor, balſams, and reſins. The 


ed with the aroma of plants. Theſe fluids are obtained by di- 
ſtillation from odoriferous plants with alcohol. The ſpirit 
ſeizes the principle of ſmell, and riſes with it, carrying up at 
the ſame. time a certain quantity of volatile oil, which cauſes it 
to become white by the addition of diſtilled water; but this 
principle may be ſeparated by rectiſication on a water bath 
with'a very gentle heat, care being taken to draw off no more 


than three-fourths of the alcohol, in order to be certain of hay- 


ing only the aroma. , Theſe ſpirituous diſtilled waters acquire 
2 more agreeable ſmell by keeping; the odorous principle P- 
pearing to combine more intimately with the ſpirit. | 

The aroma has ſo ſtrong an affinity with alcohol, that this 
fluid takes it from volatile oils and water, In fact, when alco- 


bol is diſtilled from volatile oils, or from water charged with 


the ſmell of a plant, it takes the odorous principle, and leaves 

the oil or, water without ſmell, | It is obſerved, that alcohol 

diſſolves the ponderous and thick volatile oils more perfectly 

than thoſe which are fluid and light. Water ſeparates this 

compound by precipitating the oil in the form of white opake 
P ij 


name of fpiritugus diſtilled waters is given to alcohol impregnat- 
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globules ; but the aroma remains united to the alcohol, Al. 
cohol readily diffolves camphor in the cold, but it diſſolves 3 
larger quantity by the aſſiſtance of heat. This ſolution, when 
well ſaturated, as, for example, two drachms of camphor tg 
one ounce of alcohol, being diluted with water, added drop by 
drop, affords a cryſtalline vegetation obſerved by Romieu. It 
conſiſts of a perpendicular ſtem, into which fibres are. inſerted, 
forming an angle of 60 degrees with the perpendicular ſtem, 
This experiment ſeldom ſucceeds, and requires many trials to 
aſcertain the quantity of water, the degree of cooling, &c. 
The names of tinctures, elixirs, balſams,-quinteſcences, &c, 
are given to compounds of oily or refinous juices in alcohol, 
which 1s ſufficiently charged to have a high colopr, and to af. 
ford an abundant precipitate by water. Like ſpirituous diſtil. 
led waters, they are diſtinguiſhed by the denomination of fim- 
ple, when they contain but one ſubſtance in ſolution ; or com- 
pound, when they contain many, Theſe medicines are, in ge- 
neral, prepared by expoſing the dry vegetable itſelf, whoſe vo. 
latile oil or reſin is required to be extracted, or the pulverized 
— of the plant, to the action of alcohol, which is aſſiſted 
either by agitation, or the heat of the ſun, or a ſand bath. 
When the reſins of a number of plants or vegetable ſubſtances 
are required to be diffolved in the fame ſpirit, care muſt, be 
taken to digeſt that ſubſtance firſt which is the moſt difficulty 
acted on by the alcohol, and to add the other ſubſtances in the 
order of their ſolubility. When the menſtruum has exhaufſed 
its action, and is ſaturated, it is ta be ſtrained off. A com- 
pound tincture is ſometimes extemporaneouſly tnade, by mix- 
ing ſeveral fimple tinftures, Thus the e/ixir proprietatis is made, 
by mixing the tinctures of myrrh, ſaffron, and aloes. Refins 
and balſams may be ſeparated from alcohol by the affuſion of 
water, or by diſtillation ; but in either caſe the alcohol retains 
the odorous principle, Water is not capable of decompoling 
tinctures formed with the extracto-reſinous or refino-extraRive 
ſubſtances, ſuch as the tinctures of rhubarb, ſaffron, opium, 
gum ammoniac, &c. becauſe theſe ſubſtances are equally fo. 
luble in theſe two fluids. 
Alcohol and brandy have very extenſive and manifold uſes, 
Tue laft of theſe liquors is uſed to revive the exhauſted ſpirit 
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but in exceſs it is dangerous, for it dries up the fibres, and oc- 
cafions tremors, palſies, obſtructions, and dropſy. Alcohol, ei- 
ther alone or mixed with camphor, is applied externally to ſtop 
the progreſs of gangrene. 

Diſtilled ſpirituous waters are adminiſtered in medicine as 
tonics, cordials, antiſpaſmodics, ſtomachics, &c. They are gi- 
ven diluted with water, or ſweetened with ſyrups. 

With theſe, water, and ſugar, certain drinks are prepared, 
which are known by the name of ratafias and liquors. Theſe 
drinks, when properly prepared, and taken in ſmall doſes, may 
be uſeful ; but in general there are few people with whom they 
agree, and to many they may be hurtful. An exceſs in liquors 
of this kind is extremely dangerous ; for, inſtead of invigorat- 


ing and of increaſing the tone of the ſtomach, as is generally 


believed, they produce moſt frequently the oppoſite effect. 
Thoſe which are drunk but ſeldom, and with moderation, are 


| the leaſt injurious ; are prepared cold, with one part of alco- 


hol diſtilled on the aromatic ſubſtance by which it is to be fla- 
voured, two parts of water, and one part of the fineſt ſugar. 

Tinctures have nearly the ſame virtues with the diftilled 
ſpirituous waters, but they act with more energy; they are 
therefore to be uſed in much ſmaller doſes, and given in wine, 
in potions, and even in aqueous liquors. The precipitate which 
they form in the laſt of theſe is equally ſuſpended in the mix- 
ture, and, beſides, the odorous pork remains diſſolved in the 
alcohol. 

Laſtly, Alcohol united to copal reſin, to oil of ofpic, or the 
greater lavender, or to oil of turpentine, forms varniſhes, which 
are called Drying, becauſe, when a layer of this compound is 
laid on any body to varniſh it, the alcohol is ſoon volatilized, 
and leaves on the varnilhed body a tranſparent reſinous plating. 


The volatile oils which are mixed with this compoſition . 
vent it from drying too haſtily, and by communicating to it 


ſome what of an unctuous nature, render it leſs brittle than it 
wonld otherwiſe be. 3 
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2 I- does: not appear to be 818 5 ine Whether alcchol exiſts ready formed 
in wine and fermented liquors, or whether it be the product of heat in diſtila- 
tion. Gren, from being unable to reproduce wine, by adding alcohol to che parts 
from which it had been ſeparated by diſtillation, inferred, that alcohol, as ſuch, 
did not previouſly exiſt in the wine, but only jts conſtituent parts, and that thee 
Parts were united, and the liquor produced by the heat neceſſary in diſtillation, 
This opinion has been more recently maintained by Fabroni, who alleges i in Proof 
of it an experiment which does not ſeem to admit of eaſy refutation: The expe. 
riment conſiſts in adding alcohol to wine, mixing them well together, and aſter. 
wards ſeparating the alcohol by means of potaſh, If the potaſh be added to wine 
in its natural ſtare, no alcohol will be ſeparated, a proof, as Fabroni conceive, that 
the alcohol does not exiſt already formed, but is indeed. a true product of heat, 
Au. de Chem. Tom. XXX1. p. 48. 
d The ſociety of Dutch chemiſts obtained an elaſtic fluid poſſeſſing very fingula 
from a mixture of 75 parts of concentrated ſulphüric acid, with 3 
s of alcohol. This gas was obtained alſo, by paſſing the vapour of alcohol or 
of ether over ſilex or alumine in a glaſs tube, or by paſſing it ſimply through a tube 
of pipe-clay heated red hot. It was not formed in a glaſs tube containing lime or 


magneſia. This gas is not altered, dy remaining in contact with water; with a lit. 


tle oxygenated muriatic acid it forms an etherial oil. It is this laſt property 
which has induced the Dutch chemilts to give to it the name of ol;fiant bes. Mired 
with an cqual quantity of oxygenated muriatic acid gas, and inflamed, it depoſits 
a great quantity of carbon, By burning 0,25, or 0,20, or 0,15 parts of oxygenated 
muriatic acid with 0,75, or 0,80, or 0,85 of olifiant gas, the carbon appeared in. 
mediately under the form of a very fine black ſmoke. The quantity of carbon 
appearing during inflammation, was greater in proportion to the ſmallneſs of th: 
quantity of oxygenated muriatic acid gas employed, Too great a quantity of th 
gas converted it into carbonic acid. From this experiment it appears, that hydro- 
gen has a ſtronger attraction ſor oxygen than the carbon has, The olifiant ga 
ſeems therefore to be a true carbonated hydrogen gas” 

The gas obtained during the action of the ſulphuric acid on alcohol burns with 
an oily flame. The extrication of this gas is promoted by heat, and the reſidue 
is ſulphureous acid mixed with carbon. It may be purified from the ſulphureous 
acid gas it contains, by waſhing i it with water and ammoniac. Its weight is to that ol 
air, as 0,99 5, 1000. It has a fetid ſmell, and burns with a ſtrong and compact flame 
ſimilar to that of an oily or reſinous body. Sulphuric, ſulphureous, nitric, and muri. 
tic acids, have no action on this gas. The ſame is true of nitrous gas and alkalis. Am. 
moniac increaſes its volume without producing any other apparent effect. Phoſpho- 
rus melted in it by heat did not produce any change. Mixed in an equal portion 
with oxygenated muriatic acid, an abſorption took place, and a thick oil was de. 
poſited of a pearl-grey colour that was heavier than water. This oil became 5c 
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ow in the air, its odour was agreeable and penetrating, and its taſte, was mildiſh. 
Ie was ſoluble in water, and liquid potaſh' took from it the ſmell of oxygenated 
muriatic acid. Neither. ſulphuric acid nor ſulphur manifeſted themſelyes during 
its combuſtion. By paſſing it through heated ſulphur, ſulphurated hydrogen 
is formed, and the ſulphur acquires a black colour. ; 44 

Carbonic acid gas is formed by burning this gas with oxygen gas, by the paſ- 
ſage of the electric ſpark, or by paſſing it through a red hot tube filled with oxyd 
of manganeſe, and by inflaming it with oxygenated muriatic acid gas. This gas 
the Dutch chemiſts term ily carbonated hydrogen gar. 

Three fourths of the elaſtic fluid, diſengaged from ether by ſulphuric acid, 
is capable of being converted into oil by the oxygenated mnriatic acid. 5 

A gas, not olifiant, was obtained by paſſing alcohol or ether through a heated glaſs 
tube ; but the olifiant gas was immediately formed, by introducing bits of pipe clay 
into the tube. A gas incapable of forming oil was produced by paſſing the va- 


pour of alcohol or ether through glaſs tubes, containing lime, magneſia, potaſh, 


charcoal, and ſulphat of potaſh, The earths became black in theſe experiments. 
With ſulphur, ſulphurated hydrogen gas was obtained. . | 

The gas which had once paſſed through a glaſs tube did not become olifiant by 
repaſſing it over ſilex, alumine, &c. 4 

This kind of carbonated hydrogen gas does not ſuffer any diminution in its vo- 
lume by paſſing it through heated glaſs tubes, nor does it furniſh oil with oxyge- 
nated muriatic acid gas; but the tube and receiver are blackened, and covered with 
drops of an empyreumatic oil. | 

The gas not olifiant, obtained by diſtilling ether or alcohol through reddened 
glaſs tubes, has a ſpecific gravity to that of air, as 0,789: 1000. It has a fetid 
ſmell, and burns with an oily and compact flame. Water neither diſſolves nor 
alters it, Lime water is not affected by it, nor does it ſuffer any change from 
acids or alkalis, Oxygenated muriatic acid reduces it about one-ſeventh of its 
volume, It affodrs ſulphurated hydrogen gas, by paſſing it through melted ſulphur. 
It depoſites carbon in burning it with oxygenated muriatic acid, and forms car» 
bonic acid by combining it with oxygen gas. To diſtinguiſh it from the former, 
the Dutch chemiſts term it carboneted hydrogen gas, obtained from ether. 8 

The ſpecific gravity of the gas obtained from alcohol, paſſed through red hot glaſs 
tubes, is to that of common air as 0,456 to a 1,000. It burns with pale flame, leſs 
oily, and ſimilar to that of alcohol. The Dutch chemiſts give it the name of car · 
beraled hydrogen gas, obtained from alogbal. 

Theſe gaſes ſeem to differ from each other ſolely in the proportion of the prin- 
ciples which they contain. By burning them with oxygen, the oily carbonated 
hydrogen gas was found to contain the greateſt quantity of carbon, and that from 
alcohol the leaſt. The moſt remarkable difference between them conſiſts in the 
formation of an oil, by the mixture of the oxygenated muriatic acid, with the oily 
carbonated hydrogen gas. The vapours of alcohol and ether paſſing through red hot 
glaſs tubes, afford gaſes which do not exhibit the leaſt mark of an oil being form- 
ed by mixing them with oxygenated muriatic acid. Even the gas which has the pro- 
perty of forming oil, loſes this property by paſſing it through a red hot glas tube, 
in its paſſage it depoſites carbon. The electric ſpark always deſtroys this property, 
but without producing any depoſition of carbon. The volume and elaſticity of 
theſe gaſes are not diminiſhed by paſling them through water. | 
Pi and Vauquelin, by paſſing the olifiant gas through a red hot porcelain tube, 

tained hydrogen gas and carbonic acid gas. During this proceſs, carbon was 
depoſited in the glaſs tube which terminated the porcelain tube, Perhaps this 
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difference in effe& was occaſioned by their employing à higher degree of heat ther 
the Dutch chemiſts. | The olifiant gas depoſited its carbon on the alumine, in the 
tubes through which it was paſſed. The vapour of ether (etherous gas) bury, 
with oxygenated muriatic acid gas, and produces with it the ſame oil as the olig. 
ant gas. Theſe chemiſts ſeem ipclined to believe, that ether and olifiant gu, 
differ only in the unequal quantities of caloric with which they are combined. 
The olifiant gas ſeems to be more denſe, and. to contain leſs caloric than the 
other ſpecies of carbonated hydrogen gas. It was capable of being converted into 
theſe, by ſubjecting it to a higher temperature, or by paſting through it the 
electric ſpark, The carbon and hydrogen in the olifiant'gas are in a more con. 
denſed ſtate, and more diſpoſed to form an oil by the addition of oxygen. 

We have therefore a proof of the direct formation of oil, in the combination of 
oxygenated muriatic acid with the olifiant gas. From the nature of the conſlitu. 
ent parts we know that tie oil is formed by carbon, hydrogen, and a little oxygen. 
A gas ſimilar to the olifiant is diſengaged from every vegetable ſubſtance heated 
in a retort; and it would ſeem that a ſimilar gas is diſengaged from every vege- 
table matter that is ſlowly burned. - This gas; by burning in the air, depoſites 
the carbon, or ſoot, which blackens and ſhuts up the tubes through which it 
paſſes, If we heat briſkly woods and mucilages in cloſe veſſels, they afford little 
oil, more charcoal and more carbonic acid; in the air there is more flame and 1c 
charcoal or ſoot depoſited. It is probable that it is the olifiant gas which is diſ- 
engaged in the latter caſe, Theſe chemiſts ſuggeſt, that perhaps we ſhall be able 
to form oil artificially by combining the carbonated hydrogen, diſengaged from 
highly carbonated mineral ſubſtatices, by uniting it with oxygenated muriatic acid 


gas. | | 
- Berthollet, Mem. de !' Acad. 1785, has ſhown, that the hydrogen of alcohol and 
of ether form water with oxygenated muriatic acid. | | 

Vauquelin, As. de Chem. T. XXIII. p. 203, has given a very ingenious exp 
nation of the formation of ſulphuric ether. It had uſually been imagined that 
ſulphuric acid was decompoſed during this proceſs, and that differed from 
alcohol only in containing a greater quantity of oxygen, His explanation is 
founded on the following experiments. | ; 

1. Equal parts of concentrated ſulphuric acid, and rectiſied alcohol, when mix- 
ed together, give out à heat equal to 0 degrees of Reaumur. Bubbles of gas are 
diſengaged, the liquor is diſturbed, becomes of an opal colour, and affumes, at the 
end of ſome days, a deep red colour. 

2. Two parts of ſulphuric acid, and one of alcohol, raiſe the temperature of the 
mixture to 75 become immediately of a deep red colour, paſs to the black in a 
few days, and exhale an etherial ſmell. 

3. When equal parts of concentrated ſulphuric acid and alcohol are expoſed to 
heat in cloſe veſſels, we obſerve that the liquor begins to boil at 78, and to give 
out ether. If the operation be ſkilfully conducted no permanently elaſtic gas 13 
diſengaged till about one half of the alcohol has paſſed over in the ſtate of ether, 
This ether contains water, but no admixture of ſulphureous or carbonic acid 


gaſes. | ; 

If the receiver be changed when the ſulphureous acid gas begins to come V7 
ne more ether will be obtained, but mild oil of wine, water, and acetons acid, with - 
out a ſingle bubble of carbonic acid gas. When the ſulphuric acid forms about 
4-5ths of the maſs remaining in the retort, an inflammable gas is given out which 
has the ſmell of ether, and which burns with a white oily flame, This is the car- 
bonated hydrogen, or olifiant gas of the Dutch chemiſts. 
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if the receiver bo changed, when the mild oil of wine ceaſes to flow, ſulphure- 
os acid gas, water, and carbonic acid gas alone are obſerved to come over into 
the receiver, and a black „ 2 2 
acid and thickened carbon. 8 

ſe appears from theſe experiments, , That's ſmall quantity: of ether „ 
7 by the combination of two parts of — — 
with one of alcohol. | 

ud, —— — — —⅛ formation of the 
ether, or of the water which is formed along with it. 

And, zd, That the — SI euphare as the fulphureovs acid gu 
begins to appear. | 

Ts dev — . of ether; the firſt is that in which 
«ther and water are formed without the affiſtance of heat. In the ſecond, the diſ- 
t of the ether takes place without being ac&mpanied by any ſulphure- 
ous acid: and the third is that in whieh oil of wine, acetous acid, ſulphureous acid, 
and carbonic acid gas; are diſengaged, The formation of water takes place during 
theſe three ſtages from the beginning to the end of the proceſs. 

Ether, therefore, may be formed with the affiſtanee of external heat, and the 
en don ſeparated from alcohol without the decompoſition of ſulphuric acid. This 
acid ſeems to act merely by changing the order of the affinities. In conſequence of 
its trong attraction for water, it determines the hydrogen of the alcohol to unite 
with the oxygen; but this action is limited; for if the acid be in z ſmall quanti- 
ty. an equation of affiniries is produced, the effect of which is to maintain the mix- 
ture in a ſtate of reſt, Any quantity of alcohol may be changed into ether, and 
into vegetable acid, by adding to it a ſufficient quantity of ſulphuric acid. The 
xcid itſelf, during this procefs, will undergo no change except that of being diluted 
with a certain quantity of water, The ſulphuric acid, in this inſtance, inſtead of 
favouring the decompoſition of water, determines to its formation, ſo that the 
action of this acid on vegetable oxyds, is the reverſe of that which it evcreifes on 
ſimple combuſtible bodies, ſuch as 23 — 1 the oxydation of which it 
efſe&s by means of water. 

Ether does not differ from alcohol monly in containing leſs oxygen and mn 
gen; for a quantity of carbon is, during its formation, ſeparated, proportionably 
greater than that of the hydrogen, ſo that ether may be conſidered as —_ 
containing a larger proportion of hydrogen and oxygen. 

When alcohol is made to paſs through a porcelain tube, heated red hot, it is 
converted into water, carbonic acid, and carbon. In the formation of ether, the 
ſulphuric acid ſerves merely to retain the alcohol ; and the high temperature to 
which it is ſubjected effects its decompoſition. | 

The nature of the products from the decompoſition of ether will, therefore, ne- 
eflarily differ according to the degree of temperature; and this explains why at a 
certain period mild oil of wine, and acetous acid, inſtead of ether, come to be 
formed ; for the acid being now more denſe, a greater heat is required to produce 
boiling, The ether retaining, at this temperature, a greater quantity of carbon, 
cauſes the mild oil of wine to be produced. 

The ſame effeQs nearly were produced by uſing a fixed cauſtic alkali; a kind 
ol ether was volatilized, a mild oil of wine formed, and carbon depoſited. With 
this, as with the ſulphuric acid, the alcohol is fixed and rendered 02 of ſup- 
porting the degree of heat neceſſary ſop its decompoſition. | 

The ſulphuric acid uſed for the preparation of ether will ſaturate as much pot- 
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aſh at the period when the mild 4 wine begins te be 3 
mixture with the alcohol. 

e eee nba else wing ds; owing tache.incranls.of1 
is proved from this fact, that if we add alcohol to the retort, in proportion as the 
Cena CC 
changed into ether. 0 

It is to a themes of the ſame cauſe, that we attribute the-formatica of 

the carbonated hydrogen, or olifiant gas, which appears to be oil of wine de- 
prived of a portion of its oxygen, and containing more calorie. 
It appears then, that the formation of ether depends on the reaQion of th 
elements of alcohol on each other, particularly of the oxygen and hydrogen; and 
that the operation is divided into two periods, one in which ether and water are 
formed, and another in which mild oil of wine, water and acetous acid, are pro. 
duced ; and that if we wiſh to avoid the formation of oil of wins — 
the mixture in a temperature of between 75 and 98 degrees. | 

e The nature of the gas diſengaged, during the diſtillation rer 
and de 263d, has. been alſo inveſtigated by the Dutch chemiſts. . The produc- 
tion of this gas, is more or leſs rapid according to the ſtrength of the acid, and of 
the alcohol. After this gas ceaſed to be produced, nitrous gas was given out, and 
the liquor at laſt was found to neee Little or no ether i 
formed during this proceſs - -, 

The gas has a diſagreeable and etherous ſmell, which it did not loſe by lead 
ing; it burned ſlow ly and with a-yellowiſh flame, by bringing it into contact with 
the flame of a candle, It is wholly abſorbed by water, which acquires the ſmell 
of the gas. Alcohol. appears to abſorb it in a ſhorter time, and in a greater 
quantity than water. It is abſorbed, though flowly, by a ſolution of potaſh, The 
' ſulphuric and muriatic acids diſengage it from this combination, with its proper- | 
ties unchanged ; ammoniac has no action on this gas. Oxygen does not alter it, 
but if a mixture of theſe fluids be fired, a very violent exploſion takes place. 
Sulphuric, nitric, and muriatic acids, change this gas into nitrous gas. By paſſing 
it through glaſs tubes red hot, a thick vapour came out of the tubes, which pre- 
cipitated lime water, and was inflammable. The inſide of the tubes was covered 
with an empyreumatic oil. The gas was now no longer abſorbable by water, and it 
had the ſmell of nitrous gas. Oxygen, and the oxygenated muriatic acid, pro- 
duced in it the red vapours, which are ſure marks of the formation of the nitric 
acid; the reſidue was carbonated hydrogen gas. Theſe experiments-ſeem ſuffi. 
cient to ſhow, that this ſubſtance was a compound of nitrous gas, and of a ſub- 
ſtance conſiſting of hydrogen and carbon. 

By mixing this inflammable gas, with oxygenated muriatic acid gas, a very con- 
ſiderable diminution of volume took place. In this experiment, the oxygenated 
muriatic acid converted the nitrous gas into nitric acid, and was itſelf reduced to 
the ſtate of ordinary muriatic acid; for the liquor which is formed, and which 
trickles down the ſides of the veſſels in which the gaſes are mixed, affords cryſtals 
of the nitrat and myriat of potaſh, when that alkali is added. 

The Dutch chemiſts are of opinion, that, beſides the nitrous gas, the other con- 
ſtituent part of this inflammable gas is ether, though in a ſtate ſomewhat different 
from the ordinary ſtate of that ſubſtance. They call this gas, therefore, etberize, 
or etberated nitrous gas. 

If one part of nitric acid be mixed with fix of alcohol, and digeſted on ziul, 
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the gaſeous oryd of - azot is firſt diſengaged, and afterwards this peculiar kind of 
inſlammable 

— eas expat 10th reagents which take oxygen from nitrous 
ga, loch is a ſolution of copper in atrmoniae; of muriat of tin, or an alkaline fal- 
hure, it was converted into the gaſcous oxyd of azot, which having no tendeney 
to combine with the ether, quitted it, and, of courle, reſtored to ĩt und! 
inllammabilit 7). 

4 Van Marum, by nog alechol over copper wire contained in long porce- 
lain tubes, heated rod hot, found that the alcohol was decompoſed; and hydrogen 
gas diſengaged : The wire was incruſted with a black ſubſtance, and had berome 
{ brittle, that it fell into poder merely by touching it. Dr Prieſtley, who ſirſt 
obſerved theſe phenomena, appears to have uſed a greater degree of heat in his 

ſo that the quantity of black ſubſtance was much greater in propor- 
tion to the copper. Van Marum found that iron decompoſed alcohol, but in an 
inferior degree. He could not effect the production of the black ſubſtance, by fil- 
ver, lead, or tin, The ſame is true of zink, biſmuth, antimony, cobalt, and man- 
ganeſe; yet in all _ F hydrogen 
gas was evolved, | (1 $07 re) 

Thio black blasse afforded carbonic acid gas by burning it with eehte gr 
and what remained of the carbon, in combination with the copper, after com- 
buſtion, could be ſeparated by nitric acid. We S's ante, in this caſe, A 
carbutt of copper” firnilar to the carbure of iron. 

The gas evolved during this decompoſition was carbonated hydrogen gal, eq 
in weight to one half its volume of r e air. =_ de Gow T. XXX. 
. . ” | 
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233  ACETOUS FERMENTATION. 


CHAPTER: XXIV. E 5 


8 90 T £41 une 141 69 11 NT 
OF THE ACETOVUS Wee AND or THE Aczrovs Iu 
ACETIC ACIDS, 


Mur vegetable ſubſtances, | 0 gums and amylaceous je. 
cula, diſſolved in boiling water, are capable of undergoing the 
acid fermentation; but this property is more eſpecially re. 
markable in fermented and ſpirituous liquors. All-theſe' fi. 
ids, when expoſed to heat in contact with air, undergo! the 
acid fermentation, and afford the liquor called Vinegar. --The 
wine of grapes is more eſpecially uſed in preparing this liquor, 
though it is {poſſible to make very oe vinegar with: eyter, 


perry, &c.“ 
There are three conditions neceſſary to-the acetous fermes- 


tation: 1. A degree of heat from 75 to +902 of Fahrenheit. 
2. A ſubſtance at the ſame time viſcous and aeid, ſuch as mu- 
cilage and tartar. 3. The contact of air. The change which 
wine undergoes when it is converted into vinegar muſt be at. 
tributed to an inteſtine motion, excited in the fluids by a cet. 
tain quantity of mucilage, which is not changed, and is caps 
ble of paſſing through a new fermentation. The preſence of 
an acid ſubſtance, ſuch as tartar, is neceſſary to determine the 


acid fermentation. Laſtly, The contact of air is indiſputably 


neceſſary, and it appears that a certain portion is abſorbed dur- 
ing this fermentation, as the Abbe Rozier has proved. It is 
probable that this is oxygen gas. | 

All wines are capable of forming. vinegar. The bad wines 
are employed in preference, for the ſake of cheapneſs; but the 
experiments of Beccher and Cartheuſer prove, that generous 
wines, abounding with alcohol, 22 in ee the beſt vi 
negar. 

Boerhaave, in his Elaments of Chemiſtry, ** deſcribed a 
very good proceſs for making vinegar. Two large caſks are 
provided, and a falſe bottom of wicker is fixed, at ſome di- 


— 


- Vinegar i is made in Britain from wort, which i is the infuſion of malt, made in 
the ſame way as in the proceſs of brewing, 
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lance from the bottom, within each, on which vine branches 
and grape ſtalks are ſpread : wine is then poured in; ſo that 
ane of the veſſels is filled, and the other only half full. The 
fermentation commences in the latter: when it is well eſtabliſh- 
ed, it is filled up with wine added from the other tun. By this 
means, the fermentation is retarded in the full veſlel, and ac- 
celerated in the other. When it has arrived at a conſiderable 
degree in this laſt, it 1s again filled up, by transferring part of 


che fluid from the other; the fermentation conſequently recom- 


mences in the firſt veſſel from which the liquor was laſt taken, 


and becomes ſlower in that which is filled up. The alternate fill 
ing and emptying of the veſſels is continued till the vinegar is 


perfectly formed, which uſually happens in twelve or fifteen 


3, . 4 | 
_ the effects of this fermentation are attended to, much 
ebyllition and hiſſing is perceived; the liquor becomes hot and 
turbid, exhibits a great quantity of filaments and bubbles, agi- 
tated in every direction; a ſtrong acid ſmell, not at all danger- 
cus, is emitted, and a large quantity of air is abſorbed. It 
is neceſſary to impede the fermentation every twelve hours. 
Theſe phenomena gradually become leſs, the heat decreaſes, 
the motion decays, and the fluid recovers its tranſparency ; a 
ſediment is depoſited, in reddiſh flocks, which adhere to the 


ſides of the veſſels. Numerous experiments have ſhown, that 


the ſmaller the quantity of wine, and the more perfect the ac- 


ceſs of air, ſo much the more. readily does it paſs to the ſtate 


of vinegar. The viuegar muſt be carefully drawn off, in or- 


der to ſeparate it from its lees, which, without this precau- 


ton, would quickly cauſe it to undergo the putrid fermenta- 
tion. Vinegar does not depoſite tartar by ſtanding, like wine; 
this ſalt is diſſolved, and combined with the alcohol and water 
during the fermentation. It is even probable, that the pre- 
ſence of this ſalt influences the developement of the properties 
of vinegar, This fluid has more or leſs colour, according 
to that of the wine uſed in its preparation ; but in general, vi- 
negars, which have the leaſt colour, are far from being of as 
light 2 colour as the white wines, becauſe they hold in ſolu. 
non the colouring matter of the tartar, which has likewiſe 
deen developed by the production of the acid. 
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I and agreeable ſmell, but ſcarcely acid, firſt paſſes over ;-this 
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inegar, prepared in the method here deſcribed, is very 

OD ates; ebb ſpirituous ſmell, and of a four 8 
different degrees of ſtrength : it reddens blue vegetable colours, 
When expoſed to a warm temperature, in imperfectly cloſes 
veſſels, it becomes changed, lofing its ſpirituous part, and de. 
poſiting a great quantity of mucilaginous flocks and filament, 
at the ſame time that it aſſumes a putrid ſmell and taſte. In 
order to preſerve it, it is neceſſary to boil it for a ſhort time, 
as Scheele has obſerved *. 

. When, vinegar is diſtilled by a naked tee, in an earthen a. 
en or in a glas retort, on a ſand-bath, à phlegm of a live. 


is - ſucceeded by a very white acid liquor, called diſtilled 
vinegar. The following products have leſs ſmell, and more 
acidity, as the diſtillation advances. If theſe products be tz 
ken ſeparately, diſtilled vinegars, differing from each other 
in acidity and ſmell, may be obtained ; but it is uſual, in this 
proceſs, to draw off about two thirds of the liquor, which con. 


Nitutes the pureſt vinegar. The portion which comes over al. 


terwards is more acid, but it has an empyreumatic ſmell, 
which may be diſſipated by expoſure to air; it is likewiſe light. 
ly coloured. This operation ſhows, that the acetous acid is leſs 
volatile than water. The remaining vinegar is thick, of 4 
deep and dirty colour, depolites a certain quantity of tartar, 


and is conſiderably acid. If it be evaporated in open veſſch, 


it takes the form of an extract; and if, when dried, it be d. 
ſtilled in a retort, it affords a reddiſh acid phlegm, an oil a 
firſt light coloured and afterwards heavy, with a ſmall quanti- 
ty of ammoniac. ee mere e eee 
kali. 

Vinegar may be concentrated by expoſing it to froſt, The 
frozen part conſiſts almoſt entirely of water; the part which 
remains fluid, being decanted off, is found to be much more 


acid: the quantity of vinegar thus obtained is ſmall. 


The acid of vinegar, ſeparated from tartar and the colout- 


— nw 


6— 


This diſcovery, announced in Scheele's Eſſays, p. 315. ** tranſlation, 
did not ſucceed with me upon the trial. T. 
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ing matter, by _—_— is capable of wing » — a grea 
number of bodies. i” 

It does not — combine with ie - which it 
forms cryſtals, in ' ſmall needles, whoſe non cr are * 
known. It is the acetit of alumine: 

This acid unites readily with magneſia, Me affords a alt, 
which is very foluble in water, and does not afford cryſtals 
but is converted into a viſcous deliqueſcent maſs, by evapora- 
tion. The acetit of magneſia is decompoſed by fire, by the 
mineral acids, by barytes, by * and by the alkalis. — is 
very ſoluble in alcohol. 

The acetous acid combines with lime, and decompoſes chill 
whoſe acid it diſengages, in the form of an elaſtic fluid. The, 
falt it forms with lime, cryſtallizes in very ſmall needle ſhaped 
priſms, of a ſatin appearance. The calcareous acetit is bitter, 
and ſour, and efloreſces in the air. Fire decompoſes it; its 
earth is ſeparated by fixed alkalis ; and yo mineral —_ 
diſengage its acid a. 


tern foliata tartari, and ought to be called the acetit of potaſſi. 
This ſalt is prepared, by pouring very pure diſtilled vinegar on 
carbonat of potaſh, prepared by incineration of tartar; the mix- 
ture is agitated, and the vinegar added, till the ſaturation is per- 
fect, and the ſalt well diſſolved. It is proper to add an exceſs 
of acid. The liquor, being firſt filtered, is evaporated, by a 
gentle heat, in a veſſel of porcelain, or pure filver ; and when 
it becomes thick, the evaporation is continued'to dryneſs, on a 
water bath. By this means, a very white ſalt is obtained. I 
too ſtrong a degree of heat be uſed, it becomes grey, or brown, 
by the burning of a portion of the vinegar. Some chemiſts 
affirm, that this falt may be obtained in a regular form, by 
cooling the ſolution previouſly evaporated to a thick pelliele. 
The acetit of potaſh has a penetrating, acid, and urinous taſte. 
It is decompoſed by the action of fire; and affords," by diſtilla- 
tion in a retort, an acid phlegm, empyreumatic oil, ammoniac, 
and a large quantity of a ſtrong-ſmelling gas, conſiſting of a 
mixture of carbonic acid, and of hydrogen gas. The reſidual 
charcoal contains much diſengaged potaſh. This ſalt ſtrongly 
attracts the humidity of the air, 1 is very ſoluble in water. 


7. II. 2 


— — — 2 — - 
*, 
— — 


_ — 
. ” . — - © * 
— —— b—̃ — 


The combination of the acetous acid with potaſh, is called 


3 N — TI 
- - - 4 
* — _— V - * 2 * 
— 2 0 << F 
—_ 7 PE 2 2 
1 > % - 
— „ 
—— OE I —ͤñ)— . Du AI BOLTED ee — 2 — A 
— I | \ = 
g- Me _ — — — 5 . 


" 
if 
\ 

1 
0 
il 
G 
1 F] 
WEE * 
44 
N 1 
64 
1 
' g 
T7. 


_ ” — 


— — —————— - - IDA — 


242 ACETOUS ACID. 


The ſulphuric acid decompoſes it. For this purpoſe, one part 
of concentrated acid is poured on two parts of the acetit of 
potaſh, introduced into a tubulated glaſs retort, to which a re. 
ceiver is adapted : a vaporous fluid, of a penetrating ſmell, is 
immediately diſengaged, with a flrong efferveſcence, which 
condenſes in the receiver, into acetic acid, or radical vinegar, 
This vinegar is very concentrated, and ſtrongly acid; but it is 
not pure, as it always contains a certain quantity of ſulphure. 
oas acid, diſtinguiſhable by its ſmell. Tartareous acidule like. 
wiſe decompoſes the acetit of potaih, becauſe. it has a ſtronger 
affinity than the acetous acid with the alkaline baſe of this ſalt 

Vinegar unites perfectly with ſoda, and forms a falt, im- 
properly called cry/allizable terra foliata. It is now called ace. 
tit of ſoda, This does not differ from the acetit of pot. 
aſh, but in its cryſtallizing in ſtriated priſms, reſembling thoſe 
of the ſulphat of ſoda, and in its not attracting the humidity of 
the air. To obtain perfect cryſtals, the ſolution muſt be eva. 
porated to a pellicle, and ſet in a cool place. The acetit of ſo- 
da is decompoſed by fire, and the mineral acids; and we may 
obſerve, that if alkaline acetous ſalts be diſtilled by a ſtrong 
heat, the reſidues are pyrophori, which take fire when expol- 
ed to the air. Prouſt, the diſcoverer of theſe facts, is of opi- 
nion, that a pyrophorus is produced in all caſes, where a cat. 
bonaceous refidue is divided by an earth or a metallic oxyd. 
The acid of vinegar, with the ammoniac, forms a liquor, 
known by the name of ſpirit of Mindererus. It is the acetit of 
ammoniac. This falt is ſo volatile, that it cannot be evapo- 
rated without loſing the greateſt part of it. Neverthelelz 
cryſtals, in the form of needles, attracting ſtrongly humudity 
from the atmoſphere, and of a hot and penetrating taſte, may 
be obtained by flow evaporation. The ammoniacal acetit, i 
decompoſed by the action of fire, by lime and fixed alkali, 
which diſengage the ammoniac, and by the mineral acids 
which ſeparate the acetous acid, 

Vinegar acts on almoſt all metallic wearing and its com- 
binations are attended with a variety of important phenomena. 

It does not appear to diſſolve the oxyd of arſenic ; but thi 
laſt ſubſtance diſtilled with an equal part of the acetit of 
potaſh, afforded Cadet, and the chemiſts of the Academy d 
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Dijon, a red fuming liquor of 4 nauſeous ſmell, very tenaci- 


ous, and of a ſingular nature. Cadet had before obſerved, that 
this liquor inflames fat lute. The academicians of Dijon be- 
ing defirous of examining a yellowiſh matter of an oily con- 
ſiſtence, collected at the bottom of the veſſel, which contained 
the arſenico-acetous fuming liquor, decanted a portion of this 
ſuperfluent liquor, and poured the reſt on a filter of paper. A 
few drops had ſcarcely paſſed, when immediately an offenſive 
and very thick fume aroſe, which formed a column from the 
veſſel to the cieling ; a kind of ebullition was excited on the 
borders of the matter, and a beautiful roſe- coloured flame 
iſſued forth; all which laſted a few ſeconds. A full account 
of the experiments of theſe learned academicians, may be 
ſeen in the third volume of the Elements of Chemiſtry of Di- 
jon, They compared the liquor we have ſpoken of to a liquid 
phoſphorus ; we think it is a pyrophorus of the ſame kind as 
thoſe we ſhall preſently mention. The refidue of the diſtilla- 
tion of the acetit of potaſh with oxyd of arſenic, conſiſts for 
the moſt part of potaſh, © 

Vinegar diſſolves the oxyd of cobalt, and forms a ſolution of 
a pale roſe colour. 

It has no action on biſmuth, or its 3 but it diſſolves that 
of manganeſe. 

It diflolves nickel directly, according to Mr. Arvidſon; this 
lolution affords green cryſtals, of the form of a ſpatula. 

The acetous acid does not appear to act on antimony, but 
it appears to diſſolve the vitreous oxyd of this metal: ſince 
Angelus Sala made an emetic preparation with theſe two 
ſubſtances. 

Zink, and alſo its oxyd, are readily diſſolved by diſtilled 
vinegar, Monnet obtained cryſtals from this ſolution in the 
ſorm of flat plates. The acetit of zink fulminates on hot coals 
with a blueiſh flame. By diſtillation it affords an inflammable 
liquor, a yellowiſh oily fluid, which ſoon becomes of a deep 
green; and a white ſublimate, which when ſet on fire by a 
candle, burns with a beautiful blue flame; the reſidue is in the 
ſtate of a pyrophorus, not very combuſtible. | 

The acid of vinegar does not diſſolve mercury in its me- 
tallic ſtate ; but this combination may be made by dividing 

Qi 
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the mercury into very ſmall particles, as was done by Keyſer 
Mercury, in the ſtate of oxyd, readily unites with vinegar 
The acid may be boiled- either on the red oxyd of mercury, 
named precipitate per ſe, on turbith mineral, or mercury preci. 
pitated from its nitric ſolution by potaſh, The fluid becomes 
white, but recovers its tranſparency when boiling hot; it is 
then to be filtered, and filver-coloured cryſtals fall down, in 
ſoales reſembling boracic acid. This acetit of mercury has 
been called mercurial foliated earth. It may be immediately pre. 
pared by pouring a nitric ſolution of mercury into a ſolution 
of acetit of potaſh ; the nitric acid unites with the fixed alkali 
of this laſt ſalt, and forms nitre, which remains diſſolved; 
while the oxyd of mercury, combining with the acid of the 
vinegar, is precipitated in the form of brilliant ſcales. The 
mixture being then filtered, the mercurial acetit will remain 
on the filter. This ſalt is decompoſed by the action of fire, 
and its reſidue affords a kind of pyrophorus. It is quickly al. 
tered by combuſtible vapours. 

Tin is not much altered by vinegar. This acid diſſolves on- 
ly a ſmall quantity of that metal, which ſolution, by evapota- 
tion, afforded Monnet a * ſubſtance reſembling gum, 
and of a fetid ſmell. 

The acid of vinegar acts more ſtrongly on lead than on moſt 
other metals, and diſſolves it with the utmoſt facility. When 


thin plates of this metal are expoſed to the vapour of heated 


vinegar, they become covered with a white powder called c- 
ruſe, which is an oxyd of lead, containing a little vinegar. Ce- 
ruſe ground with one third part of chalk, forms the white 
lead uſed as a paint. In order to ſaturate vinegar with lead, 
the acid is poured on ceruſe in a matraſs ; the mixture is ſet 
to digeſt on a ſand bath, and after ſeveral hours is evaporated 
to a pellicle ; by cooling it affords white cryſtals, forming 


h either irregular needles, if the fluid has been too much con- 


centrated ; or flat parallelipipedons, terminated by two ſlant 
ſections, when the evaporation has been well made. This acetit 
of lead is called /a/t or ſugar of Saturn, on account of its ſweet 
taſte, which is at the ſame time very ſtyptic. A alt of the 
ſame nature is made, by boiling equal parts of litharge and of 
vinegar, and evaporating it to the confiſtence of ſyrup. Ibis 
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is the extraf? of Saturn of, Goulard, which long before his time 
was known by the name of vinegar of Saturn. Acetit of lead 
is decompoſed by heat ; it affords an acid, ruddy, and very 
ſetid liquor, different from radical vinegar or pure acetic acid, 
of which we ſhall preſently treat. The reſidue is a very good 
pyrophorus. This falt is decompoſed by diſtilled water, by 
lime, by alkalis, and by the mineral acids. The extra? of Sa- 
fun, diluted with water, and mixed with a ſmall quantity of 
brandy, forms the vegeto-mineral water. 

Vinegar quickly diffolves iron; the efferveſcence which takes 
place in this ſolution ariſes from the diſengagement of hydro- 
zen gas afforded by the water, which ſeems to be decompoſed. 
The liquor has a red or brown colour; and by evaporation af- 
ſords only a gelatinous magma, together with ſome long brown 
cryſtals. The acetit of iron has a ſtyptie and ſweetiſh taſte ; 
is decompoſed by fire, which drives off its acid; attracts the 
moiſture - of the air, and is decompoſed in diftilled water. 
When heated till it no longer emits a ſmell of vinegar, it 
leaves a yellowiſh oxyd attracted by the load- ſtone. The ace- 
tous ſolution of iron affords a very black ink with nut galls, 
and may be ſucceſsfully uſed in dying. The alkaline pruſſiats 
precipitate a very bright Pruſſian blue. The black, yellow, 
and brown oxyds of iron, the native carbonat of iron, or the 
parry iron ore, afford ſolutions with vinegar of a very ſine red 
colour, 


Acetous acid diſſolves copper with 'very great facility, and 
by the alliſtance of heat it gradually aſſumes a green colour. 
But this acid acts more readily on this metal when already oxy- 
dated by vinegar, and converted into the ſubſtance ealled ver- 
ligris. Verdigris is prepared in the neighbourhood of Mont- 
pellier, by plates of copper in earthen veſſels, covered in lay- 
ers with the huſks of grapes, which have been previouſly 
ſprinkled and fermented with weak vinegar: The ſurface of 
beſe plates ſoon become covered with a green ruſt, which is 
increaſed by piling them together, and ſprinkling them with 
weak vinegar. The copper is then ſcraped, and the verdigris 
ls packed in ſacks of leather for ſale. Montet, apothecary at 
Montpellier, has very well deſcribed this proceſs, in two Me- 
moirs printed among thoſe of the Academy of Sciences, for 
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the years 1950 and 1753. Verdigris readily diſſolves in vi. 
negar, and the ſolution, which is of a beautiful green colaur, 
affords by evaporation and cooling, green cryſtals, in truncated 
quadrangular, pyramids, called verdet or cry/tals of Penus, The 
cryſtals prepared for commerce, which are called dif/illed verde, 
becauſe diſtilled vinegar is uſed in preparivg them, have the 
figure of a pyramid; its eryſtals aſſume this form, becauſe they 
are depoſited on a ſtick cleft into four branches, which are 
kept aſunder by a piece of cork®. 

The verdet or acetit of copper has a ſtrong taſte, and is 
violent poiſon. It is decompoſed by the action of fire, efflo. 
reſces in the air, and becomes covered with a powder, whoſe 
green colour is much paler than that of the falt itſelf, It i; 
completely diſſolved in water without decompoſition. Lime 
water and alkalis precipitate the oxyd of copper. 

When this ſalt is pulverized and diſtilled in an earthen or 
glaſs retort, a fluid is obtained at firſt pale and ſcarcely acid; 
but affords afterwards one ſo ſtrong, as to reſemble the con- 
centrated mineral acids. The receiver muſt be changed during 
the operation, in order that the phlegm and the acid may be 
had ſeparate; the latter is called radical winegar, or vinegar if 


Venus. Tt has a green colour, ariſing from a certain quantity 


of the oxyd of copper which comes over. When the diftill: 
tion ceaſes, and the bottom of the retort is red hot, the reſ- 
due is a brown copper coloured powder, which often commu- 
nicates a metallic tinge to the ſides of the veſſel. This reſidue 
is ſtrongly pyrophoric, as the Due D'Ayen and Prouſt have 
obſerved. Radical! vinegar is rectified by diſtillation with a 
gentle heat; it is then perfectly colourleſs, provided the heat 
has not been urged too ſtrongly, ſo as to dry the remaining 
oxyd of copper. The reduction of the copper reſerved in thi 
experiment explains the nature of radical vinegar. This acid 
appears to have the ſame relation to common vinegar, as tle 
oxygenated muriatic acid has to the pure muriatic acid, or 1% 


ther that which the ſulphuric has to the ſulphureous, or the 


nitric to the nitrous. In this operation. the acetous acid unites 
with the oxygen of the oxyd of copper,” which at the ſame 
time reſumes the metallic ſtate. The very different effetts 


produced by radical vinegar, compared with thoſe of the com- 
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mon acetous acid, appear therefore to. ariſe from its exceſs of 
the oxygen. According to the principles of the-nomenclature 
we have adopted, this ſalt is termed acetic acid. 

Acetic acid, or radical vinegar, thus rectified, has ſo FRE 
and penetrating a ſmell, that it is impoſſible to ſupport it for 
any length of time; its cauſticity is ſuch, that it corrodes and 
burns the ſkin, and it 1s extremely volatile and inflammable. 
When heated with contact of air, the rapidity with which it 
burns is the greater the more highly it is rectified. This ex- 
periment has induced chemiſts to. believe that vinegar is an 
acid combined with an alcohol; it may, perhaps, be conſidered 
28 a kind of natural ether. This notion is rendered probable 
by the penetrating and agreeable ſmell emitted by the firſt por- 
tions of this acid in diſtillation. Acetic acid evaporates entire- 
ly when expoſed to the air; it unites to water with much 
heat ; with earths, alkalis, and metals, it forms different ſalts 
from thoſe of the acetous acid ; they are called acetats of pot- 
aſh, ſoda, mercury, zink, &c. Laſſone has. ſhown, that the 
ammoniacal ſalt formed by radical vinegar, or the acetic acid, 
is yery different from that formed by the common acetous acid, 
and called Spirit of Mindererus. Although we do not poſſeſs 
2 ſufficient knowledge of the properties of all the acetats, yet 
their form, taſte, ſolubility, &c. ſufficiently ſhow that they 
really differ from the acetits. The Marquis de Courtanvaux 
has ſhown, that it is only the laſt portion of the acetic acid ob- 
tained by diſtillation from cryſtals of verdigris which is inflam- 
mable ; and that it likewiſe has the property of being congeal- 
ed by cold. This laſt portion, when rectiſied, cryſtallized in 
the receiver in large plates and needles, and did not become 
fluid at a leſs heat than about 62 degrees of Fahrenheit. lu 
this property likewiſe it reſembles the oxygenated muriatic 
acid. 

Acetic acid decompoſes alcohol, and forms ether with the 
lame facility as the mineral acids, as the Count de Lauraguais 
has diſcovered, - For this purpoſe, acetic acid is poured on an 
equal quantity of alcohol in a retort. A conſiderable degree of 
heat is excited. The retort is then placed in a ſand bath, with 
two receivers fitted on, the outer being plunged in cold water 
or pounded ice, The mixture being quickly brought to ebul- 
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lition, a dephlegmated alcohol paſſes firſt, afterwards the ether, 
and laſtly, an acid, which is ſtronger as the diſtillation advan. 
ces: a brown maſs, conſiderably reſembling a reſin, remains in 
the retort. Care muſt be taken to change the receiver as ſoon 
as the etherial ſmell becomes ſharp and penetrating, that the 
acid may be collected apart from the ether. The acetic ether 
muſt be rectiſied by a gentle heat with potaſh. ,' A large pro- 
portion 1s loſt in this operation. The formation” of this ether 
is owing to the exceſs of the oxygen in radical vinegar. Scheele 
afhrms, that he did not ſucceed in preparing acetic ether by 
adding radical vinegar to alcohol, and that he did not obtain 
it, but by the addition of a mineral acid. Mr. Parner had be- 
fore made the ſame remark concerning the difficulty of obtain. 
ing acetic ether by the proceſs of de Lauraguais. However, 
many French chemiſts have executed that proceſs ; and I cas 
myſelf affirm, that I have repeated it with ſucceſs. 
De la Planche, the apothecary, prepares acetic ether, by pour. 
ing concentrated ſulphuric acid and alcohol on acetit of lead, 
introduced into a retort. The theory and practice of this ope- 
ration are abſolutely the ſame as thoſe of the nitric and muri. 
atic ethers prepared by a like proceſs. 

"he acetic ether has an agreeable ſmell like other ethers, 
but it always partakes of the ſmell of vinegar, though it is not 
acid. It 15 very volatile and inflammable, burns with a bright 


flame, and leaves a coaly mark after its combuſtion. 


Many reſearches ſtill remain to be made by chemiſts reſpect. 
ing the nature of acetic acid. What we have ſaid concerning 
its properties will ſerve to ſhow, 1. That it differs remarkably 
from acetous acid, or common vinegar. 2. That this diſfer- 
ence depends on the greater quantity of oxygen contained in 
the acetic than the acetous acid, which exceſs it had taken from 
the oxyd of copper ©. Let us now reſume the examination of 
the other properties of common vinegar. 

The acetous acid, aſſiſted by heat, diſſolves the precipitate 
of gold made from oxygenated muriatic acid by adding a fixed 
alkali. This acetous ſolution of gold precipitated by ammo- 
niac affords fulminating gold, as Bergman has ſhown. Vinegar 
does not act on platina or filver while they are in the metallic 
ſtate, but it diflolves their oxyds. 
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Vinegar combines with many of the immediate principles of 
vegetables. It diſſolves extracts, mucilages, and eſſential ſalts; 
unites with the aroma, and is conſidered as the proper ſolvent 
of gum reſins. It has even, after a certain length of time in 
the way of diſtillation, a conſiderable action on fat oils, which 
it converts into a ſaponaceous ſtate. But the combination of 
vinegar with vegetable ſubſtances has been by no means accu« 
rately examined. | 

This acid is uſed to extract ſome of the vegetable principles, 
more eſpecially that of ſmell ; and vinegars of different nature, 
either ſimple or compound, are prepared for medical uſe. The 
vinegars of ſquills, colchicum, &c.. afford an example of the 
firſt ; the theriacal vinegar, and the vinegar of the four thieves, 
are of the ſecond kind. Theſe medicines are prepared by ma- 
ceratiom and digeſtion. continued for ſeveral days. As the acid 
is volatile, it is diſtilled from aromatic plants, -whoſe odorant 
principle it takes up ; the diſtilled vinegar of lavender uſed as 
a perfume is of this kind; theſe liquors are in general leſs a- 
greeable than ſpirituous diſtilled waters. 

Vinegar is much uſed, as to ſeaſon food. It is likewiſe of 
excellent uſe in medicine, as a refreſhing and antiſeptic fluid. 
A ſyrup is made with ſugar, which is given with great ſucreſs 
in burning or putrid fevers, &c. This acid, externally applied, 
is aſtringent and bracing. All its combinations are likewiſe 
applied to medical uſes, | 

The acetit of potaſh and of ſoda, which are known by the 
names of terra foliata tartari, and mineral acetous ſalt, are power- 
ful deobſtruent and aperient remedies ; they are adminiſtered 
in the doſe of from half a drachm to a drachm. 

The ſpirit of Mindererus, or ſolution of ammoniacal acetit, 
taken in the doſe of a few drops in a proper liquid, is aperient, 
luretic, cordial, antiſeptic, &c. It often ſucceeds in the leu- 
cophlegmatia, or ſwelling of the external parts of the body. 

The acetit of mercury, or mercurial terra foliata, is an excel- 
anti- venereal; it is the principal ingredient in Keyſer's 
pills. 

The extract of Saturn, vinegar of Saturn, and the vegeto-mineral 
vater, are applied externally as deficcatives. Theſe medicines, 
deing ſtrongly repellent, ought to be adminiſtered with great 
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caution, eſpecially when applied to parts which are ulcerate4 
or without ſkin. Boerhaave mentions ſeveral young women 
attacked with conſumptions, in conſequence of the external uſe 
of preparations of lead. 

Ceruſe enters into the compoſition of drying unguents and 
plaſters, and verdigris is a component part of ſeveral collyri, 
and unguents. 

Acetic acid, or radical vinegar, is uſed as a very powerful 
ſtimulant to be reſpired by ſuch as fall into fainting fits. For 
the convenient uſe of this remedy, a certain quantity is poured 
on ſulphat of potaſh groſsly powdered, which is kept in a well 
cloſed bottle; this medicine is univerſally known by the name 
of ſalt of vinegar. 

Acetic ether has not yet been applied to any uſe ; neither 
is it known whether it has any peculiar virtues, VI from 
thoſe of other ethers. 
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NOTES ON CHAPTER XXIV. 


ACCETIT OF ZRCON. 


| a Acrrovs acid diſſolves zircon in a divided and humid tate. This combina- 


tion, which is very ſoluble in water, does not appear to be capable of cryftallizz- 
tion. This ſalt undergoes leſs change from the heat, than nitfat of zircon, pro- 
bably, becauſe it adheres leſs ſtrongly to the water of ſolution, and becauſe it is 
dried at a lower temperature. 

Like the other ſalts of this claſs, it poſſeſſes a very ſtrong aſtringent taſte, f. 
is ſoluble in alcohol, but does not diliqueſce in the air. 

» Conſiderable alterations and improvements in the proceſs for making verd. 
gris have been introduced ſince the time of Monnet. Theſe are fully aud mot 
accurately detailed in a memoir by Chaptal, in the Ar. de Chem. Tom, XXV. 

305. 

. Acetous acid acts upon copper only in the flate of an oxyd. Chaptal found 
that this acid, when ſaturated with oxygenated muriatic acid gas, produced a par: 
tial ſolution of copper; but the white micaceous product formed did not reſembl: 
acetat of copper. The acewhs acid, which has been repeatedly diſtilled over th: 
oxyd of manganeſe, diſſolves copper but very feebly, and in ſmall quantity. 

© Adet, Ann. de Chem. Tom. XX VII. p. 299. has lately endeavoured to prove, . 
a variety of experiments, 1. That there is no acetous acid properly ſo called. . That 
the acid of vinegar exiſts always i in the higheſt degree of oxygenation, of which it 
is capable; conſequently that it is always in the ſtate of acetic acid; and, 3. That tn. 


NOTES ON ACETIT OF ZIRCON. 251 


only diſſerence which exiſts between the acetic, and that which has been called the 
acotous acids, ariſes from the ſmaller quantity of water which the acetic acid 
contains. 

The accuracy of theſe reſults has been combated, and apparently with much 
ſucceſs, by Chaptal. This chemiſt allows that Adet has ſhown that the quantity 
of oxygen contained in the acetous and acetic acids is nearly the ſame, and that 
the greater part of the ſalts formed ſeparately by theſe two acids are of the ſame 
ture; but in admitting theſe facts, he is far from thinking that the two acids 
liffer only in the quantity of water which they reſpectively contain. 

in order to bring Adet's hypotheſes to the teſt of experiment, Chaptal reduced 
the acetic acid to the ſame degree-of ſpecific gravity with the acetous acid, by ad- 
ding to it a quantity of diſtilled water. The ſmell and taſte of the two acids 
were fill very different; and the action of the acetic acid on metallic oxyds was 
more ſpeedy and more energetic than that of the acetous. Acetic acid, for in- 


#ance, diſſolved the oxyd of copper, precipitated from the ſulphat by potaſh, and 


{ormed with it beautiful cryſtals on cooling. The acetous acid, with the ſame oxyd, 
acquired merely a blueiſh green colour, and a green and faline cruſt was precipi- 
tated on the ſide of the veſſel containing the liquor. Eleven parts of acetic acid 
require ſor ſaturation 6,98 of pure potaſh, while the ſame quantity of acetous acid 
require only 5.73. 

When ſulphuric acid was added to equal parts of acetic and acetous acids, of the 
ſame degree of concentration, a very conſiderable degree of heat was produced, 
The mixture with the acetic acid appeared at firſt of a pale yellow colour, while 
in the acetous no change was produced. The mixture with the acetous acid boil- 
ed ſooner than the other, and after the evaporation of about one third, it aſſumed 
the tinge of very deep colonred wine. The mixture with the acetic acid was 
much paler. During diſtillation much ſulphureous acid was diſengaged, and at 
the end of the operation the reſidues had loſt their colour, and conſiſted merely of 
concentrated ſulphuric acid. The acetous acid appeared to Chaptal to be brought 
to the ſtate of acetic, by its decarbonization in the retort. 

100 parts of potaſh were ſaturated with each of the two acids, and the ſalts 
which they formed ſubjected to diſtillation in a retort. By this proceſs, reſidues 
of a black colour were obtained. The acetat afforded 17 parts of its weight of 
. carbon, and the acetit only 13. There is therefore more carbon in the acetous than 
in the acetic acid. Similar phenomena take place in the diſtillation of the acetat 
of copper ; the acetous acid is deprived of its ſuperabundant carbon; one part of 
this carbon combines with the oxygen of the copper, and forms the carbonic acid, 
which is diſengaged, while the other remains in combination with the oxyd it- 
ſell, The acetous acid deprived in this manner of its carbon, paſſes over in the 
flate of acetic acid. Metallic oxyds, and ſome acids, ſeem to be the only ſubſtan- 
ces capable of effecting this decompoſition. 

From theſe, and other experiments, Chaptal concludes ; 1. That the difference 
between the acetous and acetic acids depends on the different proportions of carbon 
which they contain, 2. That the acid is in the ſtate of acetous acid in metallic 
lalts; and, 3. That ie paſſes to the fate of the acetic, only by being deprived of a 
portion of its carbon, An, de Chem. Tom. XXVII. p. 113. 
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CHAPTER XXV. 


CONCERNING THE PUTRID FERMENTATION OF VEGETABLES, 


At the vegetable ſubſtances, which have paſſed the vinoy; 


and acid fermentation, are ſuſceptible of a third inteſtine com. 
motion, by which they are changed ; this is called the putrid 
fermentation. Stahl, and ſeveral other chemiſts, have thought, 
that this kind of fermentation is merely a conſequence of the 
two preceding, or rather that thefe three phenomena depend 
on a fingle proceſs, or motion, which tends to deſtroy the tex. 
ture of ſolid ſubſtances, and to change the properties of fluids, 


It is true, in fact, that if certain vegetable ſubſtances be left 


to themſelves, they paſs through the three fermentations ſuc. 
ceſſively, and without interruption. For example; all ſac- 
charine matters, diſſolved in a certain quantity of water, and 
expoſed to a degree of heat of about 60 or 80 degrees, afford, 
firſt wine, afterwards vinegar, and at laſt the acid character is 
deſtroyed ; they putrify, loſe all their volatile principles, and 
become dry, inſipid, and earthy. But it muſt be obſerved, 
that a great number of vegetable ſubſtances do not paſs through 
theſe three kinds of fermentation, at leaſt as far as ſenſe can 
diſtinguiſh. Inſipid mucilages, and ſolutions of gum in water, 
become ſour, without exhibiting any appearance of wine; 
and the glutinous matter appears to paſs immediately to putre- 
faction, without previouſly becoming acid. It therefore ap- 
pears, that though theſe three fermentations ſucceed each other 
in many of the vegetable principles, there are nevertheleſs 
many others which are capable of the two laſt, without the 

foregoing, or even of putrefying, without exhibiting previous 
ſigns of acidity. Theſe laſt participate of the nature of animal 
ſubſtances, and afford ammoniac by the action of heat, and 
azotic gas by the nitric acid. It appears to be from this cha- 

rater, that the vegeto-animal ſubſtances putrify ſo readily. 
The inteſtine motion which changes the nature of vegetable 
matters, and reduces them to their elements, requires the fol- 
lowing conditions. Humidity, or the preſence of water, 15 
one of the moſt neceſſary ; dry and ſolid vegetables, ſuch 26 
1 
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x00d, are not at all changed, while they remain in that ſtate ; 
but if they be moiſtened, and their fibres ſeparated, the inteſ- 
ine motion ſoon commences : water, therefore, appears to be 
one of the cauſes of putrefaQtion ; and we ſhall ſee, in the 
animal kingdom, that the decompoſition of this liquid appears 
to produce fermentation. Heat is not leſs neceſſary. Cold, 
or the temperature of ice, not only oppoſes this ſpontaneous 
deſtruction, but retards its progreſs, and in ſome meaſure re- 
ſtores the former ſtate of ſubſtances which have begun to 
change. The degree of heat neceſſary to putrefaction, is much 
leſs than that which maintains the vinous and acid fermenta- 
tion, fince it requires no more than about 45 degeees of tem- 
perature ; but a ſtronger degree of heat is more favourable to 
this proceſs, provided it be not ſo ſtrong as to volatilize all 
the humidity, and entirely to dry the ſubſtances which it pu- 
trefies, Acceſs of air is a circumſtance which ſingularly pro- 
motes putrefaction, ſince vegetable ſubſtances are very well 
preſerved in a vacuum. This preſervation, however, has its 
limits; and the contact of air does not appear to be indiſpen- 
ſable for carrying on putrefaction, like the two conditions be- 
fore mentioned, 

The putrefaction of vegetables has its peculiar phenomena. 
Vegetable fluids, which putrify, become turbid, loſe their co- 
lour, and depoſite different ſediments ; bubbles riſe to the ſur- 
face, and mouldineſs appears at the beginning. Vegetable 
matters, ſimply moiſtened, and ſoft, exhibit the ſame pheno- 
mena ; the commotion is never ſo great as in the vinous and 
xcetous fermentations. The bulk of the matter which putri- 
hes does not appear to increaſe, neither does its temperature 
riſe; but the moſt important phenomena is the- change of 
ſmell, and the volatilization of an acrid penetrating urinous 
principle, fimilar to ammoniac, and which, on examination, 
is found to be that ſubſtance. Hence the putrefactive fer- 
| mentation has been diſtinguiſhed by the name of the alka- 
line fermentation, aud the ammoniac has been confidered as 
ts product. The penetrating ſmell flies off by degrees, and 
is ſucceeded by a nauſeous, faint ſmell, not eafily deſerib- 
ed, The decompoſition is then at its height; the putre- 
tying vegetable matter is then very ſoft, or fluid, like a 
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ſyrup; it experiences a great number of ſucceſſive modif. 
cations in the odorant principle which exhales. Laſtly, 1; 
dries, its diſagreeable ſmell is diſſipated by degrees, and no. 


thing remains but a blackiſh, and as it were coaly reſidue 


known by the name of earth, humus vegetabilis, in which nothing 
is found but certain ſaline and earthy ſubſtances. Such is the 
order of the phenomena obſerved in the ſpontaneous decom. 
poſition of vegetables which putrefy : but this decompoſition, 
carried to that point in which bodies are reduced to their (a. 
line or earthy ſkeleton, requires a very long time ; and it may 


even be added, that it has not yet been properly obſerved by 


any perſon. This reproach, which is caſt on chemiſts and phi. 
loſophers for their inattention to animal matters, is much more 
deſerved with regard to vegetable ſubſtances. No philoſopher 
has yet undertaken to obſerve the complete putrefaction of 
theſe laſt, though many have begun to deſcribe the phenomenz 
which take place in that of animal matters. We may there. 
fore conclude the hiſtory of the ſpontaneous and natural ana 
lyfis of vegetables, by adding, fimply, 1. That the ſhort ac- 
count we have given ſhows, that vegetable putrefaction atte- 
nuates, volatilizes, and deſtroys their humours, and reduces 
them to the earthy ſtate. 2. That nothing is yet certainly 
known concerning the phenomena and limits of this kind of 
putrefaction, which requires to be properly diſtinguiſhed fron 


that of animal matters. 3. Laſtly, As this fermentation i; 


much more evident, and has been better obſerved in the fluid 
and ſolids of animal ſubſtances, the larger detail we hall enter 
into, reſpecting theſe laſt, will complete our hiſtorical ſketch 
of the known facts relating to putrefaction. 


PART IV. 
THE ANIMAL KINGDOM. 
— 


CHAPTER I. . 


CONCERNING THE CHEMICAL ANALYSIS OF- ANIMAL SUBSTANCES 
IN GENERAL. 


Tux analyfis'of animal ſubſtances is a part, of chemiſtry, 
which is the meſt difficult, and the leaſt advanced of any, The 
ancient chemiſts contented themſelves with diſtilling theſe ſub- 
ſtances by a naked fire ; an operation which is now known to 
alter, and entirely change bodies of ſo compounded a nature as 
the ſolids and fluids of animals. Some of the fluids of the hu- 
man frame, and of certain quadrupeds, only have been ſub. 
jected to this analyſis. > 044 | 

Many cauſes oppoſe the advancement of this branch of che- 
miltry ; the difficulty and unpleaſantneſs of theſe experiments, 
the ſmall number of expedients for the treatment of animal 
matters, without changing them very much, the impoſſibility 
of finding the moſt remote ſynthetical method of reproducing * 
theſe matters, and more particularly the unintereſting nature 
of theſe reſearches to chemiſts who are not phyſicians, are the 
principal motives which have hitherto impeded the progreſs of 
ſcience reſpecting them. Nevertheleſs, the reſearches of cer. 


® In the Firſt and Second Editions of this Work the animal kingdom commen- 
ced with a brief account of the nature of animals, of their diſtinctive characters, 
of the methods employed in natural hiſtory to diſtinguiſh, and of the phyſiology 
of animals, The new arrangement of the volumes, and the little conneQion be- 
tween the deſcriptions of animals and animal chemiſtry, has induced me to re- 
move that part into the fifth volume, 
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tain mqdern philoſophers, eſpecially Rouelle, Macquer, Rye. 
quet, Poulletier de la Salle, Berthollet, Prouſt, Scheele, and 
Bergman, have opened a new path, and ſhow that the art gf 
healing may receive the greateſt advantages from inquire of 
this nature. 


The bodies of the ptinoipal animals, ſuch as man and qua. 


drupeds, to which our attention is particularly directed, ate 


formed of fluids dnd ſolids. The fluids of animals are diſtiy. 
guiſhed into three claſſes, relative to their uſes. The firſt cli; 
contains the recrementitial humours, deſigned to nouriſh and 
ſupport certain organs. The ſecond comprehends the excre. 
mentitial hamours which are excluded out of the body, by cer. 
tain emunctories, as uſeleſs, and capable of producing noxiou; 
effects, if retained too long. In the third are ranked, ſuch a 
are of the nature of the two preceding, being partly recremen. 
titial, and partly excrementitial ; the former are the blood, the 
lymph, the jelly or gelatin, the fibrous or glutinous part, the 
fat, the marrow, the matter of internal perſpiration, and the 
oſſeous juice; the latter comprehends the fluid of inſenſible 
tranſpiration, the ſweat, the mucus of the noſtrils, the cerumen 
of the ears, the gummy matter of the eyes, the urine, and the 
faces. The laſt are the ſaliva, the tears, the bile, the par- 
creatic juice, the gaſtric and inteſtinal juices, milk, and the ſe- 
minal liquor. We cannot examine all theſe fluids in the order 


we have enumerated them ; 1. Becauſe theſe are very little 


known; 2. Becauſe it is indiſpenſably neceſſary to treat 0 
thoſe, in the firſt place, whoſe analyſis is the moſt advanced. 

The ſolids of animals, which form the parenchyma of ther 
different otgans, may be dtvided into three claſſes; the firſt con. 
taining ſoft and white parts, as the laminæ of the cellular til 
ſue, the membranes, the membranous viſcera, the aponeutoſes, 
the ligaments, the tendons, and the ſkin. The ſoſt and re 
parts form a ſecond claſs, very diſtin& from the firſt ; ſuch, i 
particular are the muſcles, and a part of thoſe organs which 
contain muſcular fibres, ſuch as the ſtomach, the inteſtines, thc 
bladder, the matrix, &c. Laſtly, The third _ comprehend 
the bony ſolids. 

The animal analyſis is at preſent very different from that for- 
* uſed. The decompoſition by fire is now no longer prac- 


ANALYSIS OF_ANIMAL SUBSTANCES. © 257 


tiſed, and animal matters are treated with re- agents, more 
eſpecially acids, alkalis, alcohol, &e. The different fluids, 
mixed with each other, or contained in the veficles of the dif- 
ferent parts, are ſeparated by repoſe, by decantation, by filtras 
tion, or by exprefſion. The action of theſe ſubſtances on co- 
louring matters is examined,” as well as the ſeveral changes 
they undergo at different temperatures. By careful evapora- 
tion of animal liquors, the different ſalts mF contain are ſe- 
parated without alteration. 

By theſe methods of analyſis, modern chemiſts have made 
many important diſcoveries... Scheele has diſcovered ſeveral 
acids different from all thoſe before known. Berthollet has 
aſcertained the exiſtence of diſengaged phoſphoric acid in urine, 


and in ſweat ; he has likewiſe found a very conſiderable quan- 


tity of azot in. animal matters. This laſt diſcovery is one of 
the moſt important parts of the animal analyfis : the preſence 
of azot in theſe ſubſtances, and eſpecially in the fibrous parts, 
explains the difference which exiſts between them and vege- 
table matters. To obtain this elaſtic fluid, or azotic gas, muſ- 


cular fleſh muſt be treated with the nitric acid; a confiderable - 


quantity is diſengaged, even without the aſſiſtance of external 
heat. This gas paſſes before the nitrous gas, and the receiving 


vefſels muſt be changed as ſoon as the latter begins to appear. 
By this diſcovery, Berthollet explains the formation of am- 


moniac, afforded by animal ſubſtances, ſubje&ed to the action 
of fire, and alſo the production and diſengagement of this ſalt 
by putrefaction; together with the relation or reſemblance of 
theſe ſubſtances with vegetable matters, which putrefy, and af- 
ford ammoniac by diſtillation. It appears, in fact, that this 
alkali is formed, in both caſes, by the combination of hydro- 
gen with azot. I cannot do better than quote, in this place, 
the words of Berthollet on the general nature of animal ſub- 


ances, in a memoir read at a public meeting of the Faculty of 
Medicine, and inſerted in the IS" de Phyſique, N 


XXVIII. page 272. 


Organized bodies are principally compoſed of two ſub- 


* ſtances, which have very evident diſtinctive characters; the 

* one affords acid, when decompoſed by the action of fire, and 

* the other volatile alkali ; the one forms ardent ſpirit, by 
Pal. III. R 
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fermentation, the other putreſies immediately, and afforgs 
volatile alkali ; the one, by calcination, affords a coal, which 
burns readily, the other is reduced into a coal of difficult 
combuſtion : laſtly, the former compoſe the greateſt part of 
vegetable, and the latter of animal ſubſtances ; whence they 
are diſtinguiſhed by the two denominations. 

+ Bergman formed, by means of ſugar and the nitrous acid, 
an acid which he called the /accharine acid, and which poſſel. 
ſes, remarkable properties. I applied this kind of analyfi 
by the nitrous acid to animal ſubſtances, and I fouhd that 
they all afforded a greater or Jeſs quantity of ſaccharine 
acid, but always accompanied with a peculiar oil. I ob. 
ſerved that no ammoniacal ſalt was obtained, but that a re. 
fidue was afforded, which is not found in vegetables. From 
theſe firſt experiments I concluded: (Memoires de V Acade. 
mie, 1780), that animal ſubſtances eontained a ſubſtance 3. 
nalogous to ſugar, united to an oil, which I conſidered a; 
peculiar to animal ſubſtances. My experiments likewiſe in. 
formed me; that the volatile alkali did not exiſt in animal 
ſubſtances, but that it aroſe from a combination formed ei. 
ther by the action of heat, or the influence of putrefaction; 
and laſtly, the reſidue concerning which I did not explain 
myſelf in that memoir, contains phoſphoric acid in excel, 
combined with calcareous earth. 


„I afterwards examined the action of lime and metallic 


ſalts on animal ſubſtances, and proved, that this action in 
which their cauſticity conſiſts, is a conſequence of the chemi. 
cal affinities of the metallic calces, which tend with various 
degrees of force to become revived ; ſo that thoſe which are 
very eaſily revived, ſuch as the calces of filver and of mer- 
cury, have a ſtrong degree of cauſticity, and form very cau- 
ſtic ſalts. Hence it follows, by applying the modern diſco- 
veries of philoſophers to the theory I have given, that it 
the air combined in metallic calces, and deprived of the prit- 
ciple of elaſticity, which tends to unite with a principle of 
animal ſubſtances, and this principle appears, to me to be 
the oil they-contain ; but the cauſticity of alkalis cannot be 
attributed to the ſame cauſe, but muſt be the effect of ano- 
ther affinity. I have proved, in the Memoirs of the Acade- 
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« my for the year 1782, that the cauſtic alkali diſſol ved ani- 
« mal ſubſtances without diſuniting their principles. I have 
« ſhown the properties of this combination, and have availed 
« myſelf of it to unite the animal ſubſtances with different me- 
« tallic calces ; ſeveral combinations were produced, which 
« were before unknown to chemiſts; hut the cauſtic alkali 
« treated in the ſame manner with vegetable' ſubſtances, form- 
ed no combination.“ 935 

« By purſuing my inquiries, I have ſucceeded ] in determin- 
« ing the principles of the volatile alkali, I have ſhown, that 
« the volatile alkali is a- combination of detonating inflam- 
«4 mable gas, or, to ſpeak more accurately, of the inflammable 
« oas of water and phlogiſticated air, or mephitis : ſo that 
4 the inflammable gas forms nearly the fixth part of the 
« weight, or two thirds of the volume of the volatile alkali. 
« T have fince determined how the volatile alkali is produce- 
able by putrefaction, or by the action of fire. All matters 
® which have the character of animal ſubſtances contain me- 
« phitis, which may be abundantly ſeparated by means of the 
« nitrous acid. It muſt neceſſarily happen, therefore, when 
« theſe ſubſtances are diſtilled, that their mephitis muſt paſs 
into ſome combination, or that it will be found among the 
« zeriform products; but it is not found in theſe laſt, as I 
have aſcertained, by detonating the inflammable gas obtain- 
ed by this method in the eudiometer of Volta, and comparing 
it with the inflammable gas obtained by the diſtillation of 
charcoal, and that of vegetable ſubſtances ; and there is no- 
thing among the other products of the diſtillation but the 
volatile alkali, which can have received it into its compoſt. 
tion. Conſequently, whenever volatile alkali is formed, 
* the mephitis of the animal ſubſtances combines with the 
* inflammable gas, which is ſeparated from the oil, or moſt 
probably with that which ariſes from the decompoſition of 


the water, whoſe vital air at the ſame time combines with 


the charcoal to form fixed air. In putrefaction, the inflatn- 
* mable gas combines with the mephitis ; whereas in the ſpi- 
rituous fermentation, the ſame gas combines with a vege- 
table oil and ſugar, to form ſpirit of wine, in which J have 
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& found and ſeparated theſe ſubſtances, by means of the de. 
« phlogiſticated marine acid. 

„% From theſe ſeveral obſervations it follows, that animal 
« ſubſtances are much more compounded than ſubſtances 
« which are purely vegetable. They contain a matter analo. 
« gous to ſugar, a peculiar oil, phoſphoric acid combined with 
« a ſmall quantity of calcareous earth, mephitis, and, very 
% probably, fixed air. It is the phoſphoric acid which. exif, 
« jn the coal of animal ſubſtances, combined with a portion of 
& the true charcoal, of the oil, and with earth, that appears to 
« me to conſtitute the difference obſerved to exiſt between the 
© coals of animal ſubſtances and thoſe of vegetables.” 

Such is the clear and perſpicuous manner in which Ber. 
thollet conceives and explains the general nature of animal 
ſubſtances. When theſe accurate reſults are compared with 
the vague notions hitherto exhibited reſpecting the difference 
between vegetable and animal matters, we are aſtoniſhed at the 
progreſs which chemiſtry has made of late years, by the re. 
ſearches of the Swediſh and French chemiſts, There is every 
reaſon to think, that a connected ſeries of inquiries into the 
nature of animal matters, according to the plan ſketched oui 

| by the moſt celebrated chemiſts from the time of Margtaaf 

| and Rouelle to the preſent, would afford many valuable parti. 

| culars of information reſpecting their formation, alterations, 

| and deſtruction; and would be more particularly uſeful in the 
| | art cf medicine. The application of the diſcoveries already 

| 

| 


made, which we ſhall exhibit in the following chapters, will 
place this aſſertion beyond all doubt a. 


| 


NOTES ON CHAPTER I. 


gen. They alſo contain a variety of {aline, earthy, and metallic ſubſtances, Some 
of them are ſound 1o invariably preſent in animal matter, that they may be re- 
garded as eſſential to its compoſition. Of this kind are phoſphoric acid, lime, a0: 


| 2 Anas ſubſtances are compoſed chiefly of azot, carbon, hydrogen, and on. 
| 

1 

| | perhaps ſoda, 
| 
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l. Nitric acid ſeparates azotic gas ſrom all animal ſubſtances. The acid is 
nat decompoſed unl-ſs the mixture be placed in a high temperature. The azotic 
„is carries with it a little carbon in ſolution. There are great differences 
4 mong animal ſubſtances, in the quantity of azot which they afford, and in their 
readineſs to part with it. The preſence of azot in animal matter was detected 
by Berthollet. Journ. Phy/. XXIX. 389, 395+ Mem. Acad. Sc. 1785. 331, 349. The 
ſubje& has been proſecuted by Fourcroy, Ann, Chem. I. 40, 46, Some objetions 
of Mr. Keir are very ſatisfactorily anſwered by Berthollet. Ann. Chem. 

It had been long known, that the diſtillation of animal ſubſtances afforded am 
mouiac ; and this product had beeu regarded by many chemiſts as the character- 
itic diſtinction between animal and vegetable matter; but it was reſerved for 
Berthollet to prove, that the elements only of this ammoniac exiſt in animal mat- 
ter ; and that it 1s formed during animal putrefaction, or diſtillation, by the union 
of azot and hydrogen. It was afterwards ſhown by Fourcroy, that the quantity of 
zmmoniac obtained from different animal ſubſtances correſponds with the quan- 
tity of azot which they contain; and it appears from the intereſting obſervations 
of Vauquelin, that the hydrogen alſo of the ammoniac is derived from the decom- 
polition of animal matter, 

Concentrated ſulphuric acid decompoſes animal matter, and converts one part 
of it into water, another part of it into acetous acid, and a third part into ammo- 
niac; a carbonaceous magma, or carbonaceous flocculi being at the ſame time 
precipitated. No gas is diſengaged during this experiment. The acid is not de- 
compoſed, but combines with the water and ammoniac. Greater effects take 
place when heat is uſed. Ann, Chem. XXIII. 199. Berthollet had long before 
this obtained ammoniacal ſalts from animal matter by diſſolving it in ſulphuric or 
muriatic acid, and afterwards expeſing the mixture to the action of fire. Ann. 
Chem. X. 133. | 

Cauſtic alkalis, in diſſolving animal matter, convert part of it into ammoniac, 
eſpecially when their action is aided by fire. This fact eſcaped the notice of Ber- 
thollet, Mem. Acad. Sc. 1782. 616. It is lightly mentioned by Fourcroy, Ann. 
Chem, VII. 174. 

Cauſtic lime decompoſes animal matter, and changes part of it into ammoniac, 
Berthollet aſcribes the cauſticity of lime to its affinity for water, I. 1782. 

Carbon, Carbon exiſts in abundance in animal matter; as appears from the car. 
bonaceous reſidue of animal diſtillation, and from the quantity of carbonic acid, 
and of carbonated hydrogen gas which are obtained during the ſame proceſs. 

Hydrogen. The preſence of hydrogen in animal matter is moſt deciſively prov- 
ed, by the ſimultaneous formation of water and ammoniac, in dry animal ſubſtan- 
ces expoſed to the action of cuncentrated ſi:lphuric acid. Empyreumatic animal-oil 
w another proof of the exiſtence of hydrogen in animal matter. The carbonated 
drogen gas, obtained from animal diſtillation, &-rives its hydrogen in part 
rom the decompoſition of water. Mem. Acad. Sc. 1786. 590. 

0xy;en. That animal matter contains oxygen, beſides the oxygen exiſting in it 
in the ſtate of water, appears from the water and acetous acid, into which part of 
it is converted, by the difpoſing affinity of the concentrated ſulphuric acid; The 
formation of carbonic acid, during animal diſtillation, is an ambiguous phenomes 
non; ſince it is always accompanied by the diſengagement of carbonated uydro- 
den gas, 
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ſhall treat of it in the firſt place, becauſe, according to the 
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CHAPTER IL, 


CONCERNING THE BLOOD. 


Tux blood is the moſt important, the moſt compounded, and 
the moſt impenetrable of the recrementitious humours, We 


doctrine of the greateſt phyſicians, it is the focus and ſource of 
all the other animal floods. Many phyſicians, and particularly 
Bordev, conſidered it as a kind of fluid fleſh, and as a compound 
of all the animal humours. This opinion is not entirely prov. 
ed, though it is very probable. 

The blood is a fluid of a beautiful red colour, and an unQu. 
ous fat conſiſtence, as it were ſaponaceous, of an inſipid and 
rather ſaline taſte, which 1s contained in the heart, the arteries, 
and the veins. This fluid differs greatly, according to the re- 
gions through which it paſſes ; it is not, for example, the ſame 
in the arteries, and in the veins, in the ſtomach, and in the te- 
gion of the liver, in the muſcles, and in the glands, &c. This 
fact has not been ſufficiently attended to by chemiſts. 

When we conſider the blood, with reſpect to the whole ani. 
mal kingdom, we may obſerve that it varies remarkably in 
different animals, with reſpect to colour, conſiſtence, ſmell, and 
more eſpecially temperature. This laſt property is the molt 
important, and appears to depend en the circulation and the 
reſpiration. The blood of men, quadrupeds, and birds, is hot. 
ter than that of the medium they inhabit; they are therefore 
called animals with warm blood. In fiſhes and reptiles it 15 neat- 
ly of the'temperature of the medium they inhabit ; for which 
reaſon they are called «nimals with cold blood, It is probable, 
that differences equally conſiderable would be found to obtain 
in all the other properties of this fluid, and eſpecially the 
chemical qualities or characters, if the blood of all animal 
were properly examined. 

The blood of man, to which our attention is particularly 
directed, differs according to the age, ſex, temperament, and 
ſtate of health of the individual : in infancy, in the female ſex, 
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and in conſumpti ve perſons, it is paler, and thinner; in robuſt ' 


and healthy men it is thicker, of a deeper colour, almoſt black, 
and of a much more ſaline taſte. 

Before we proceed to the analyſis of blood, it will TM proper 
to ſpeak of its phyſical properties; namely, its colour, tempe- 
rature, taſte, ſmell, and peculiar conſiſtence, which we have 
already mentioned. The microſcope diſcovers a great number 
of globules, which, when broken, according to Leuwenhoek. 
and Boerhaave, by paſſing through the ſmaller paſlages, loſe 
their red colour, become yellow, and afterwards white; ſo 
that, according to the phyſician of Leyden, a red globule is an 
alemblage of many ſmaller white globules, and owes its colour 
to its aggregation only. The blood likewiſe preſents remark- 
able phyſical properties: while hot, and in motion, it remains 
conſtantly fluid and red; when it cools at reſt it takes the form 
of a ſolid maſs, which gradually and ſpontaneouſly ſeparates in- 


to two parts; the one red, which floats above, whoſe colour be- 


comes deeper, and which remains concrete, till it 1s altered by 
putrefaction, is called the coagu/tm; the other, which occu- 
pies the lower part of the veſlel, is of a yellow greeaiſh co- 
lour, and adhefive ; it is called ſerum, or lymph. This coagu- 
lation and ſpontaneous ſeparation of the two parts of the blood 
takes place at the laſt moments of the life of the animal, and 
produces thoſe concrete ſubſtances which are found in the heart 
and the large veſſels, and have been falſely taken for polypi. 
Blood expoſed to a gentle heat long continued, undergoes the 
putrid fermentation. By. diſtillation on the water-bath, it af- 
lords phlegm of à faint ſmell, which is neither acid nor alka- 
line, but readily putrefies by virtue of an animal ſubſtance it 
holds in {ſolution ®, Blood heated more ſtrongly coagulates, and 
gradually dries, as De Haen has diſcovered, loſing ſeven- 
eighths of its weight, and efferveſcing with acids. By a well 
managed fire, it hardens into a kind of corneous ſubſtance. 
if dried blood be expoled to the air, it ſlightly attracts humi- 
dity, and at the end of ſom2 months a ſaline efloreſcence is 
formed, which Rouelle found to be carbonat of ſoda. By 


diltillation with a naked fire, it affords a ſaline phlegm; that 


5, a phlegm holding in ſolution ammoniacal ſalt ſuperſa- 


rated with ammoniac. The nature of this empyreumatic 
R ih 
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THE BLOOD. 


cabs; firſt perceived by Wieuſſens, and which has excited ſuch 
diſputes among phyſiologiſts, has not yet been properly exz. 


- mined. A light oil afterwards comes over; next a- coloured 


and ponderous oil, and ammoniacal carbonat, contaminated by 
the thick oil; a ſpongy coal remains 1n the retort, which i; 
very difficult to incinerate, and contains muriat of ſoda, carho. 
nat of ſoda, oxyd of iron, and a ſubſtance apparently earthy, 
which appears to be calcareous phoſphat®. In burning blood in 
a crucible, ſeveral ſubſtances are obſerved to be diſengaged in 
the following order: 1. Water, and a ſmall quantity of ammo. 
niac. 2. Oil, and carbonat of ammoniac, which form a yel. 
lowiſh vapour thicker than the preceding. 3. Pruſſic acid, 
eaſily known by the fetid odour of peach bloſſoms. 4. Phe. 
phoric acid, which 1s formed by the combuition of the phoſ. 
phorus, and which is diſengaged only when the blood is redu- 
ced to the ſtate of a charcoal. 5. Carbonat of ſoda, which is 
raiſed by a great heat. 6. When blood 1s heated in this man- 
ner, there remains in the retort only a blackiſh oxyd of iron, 
granular and cryſtallized, which 1s mixed with Pe of 
lime 4. 

Blood united to alkalis becomes more fluid by ſtanding. 
Acids immediately coagulate it, and change its colour *, By 
filtration, aud evaporating of the filtrated liquor to dryneſs by 
a gentle fire, and ſubſequent lixiviation of this refidual' matter, 


| ſuch neutral ſalts are obtained, as ſoda forms with each acid; 


any of which may be indiſcriminately uſed. Alcohol coagu- 
lates blood. If blood mixed with a fourth of its weight of 
water be coagulated by heat, and the ſupernatant liquid portion 
evaported, a yellow brown matter is obtained, which is eafily 
known to be a true bile. This diſcovery, which was made at 
the Lyceum in 17yo, confirms the opinion of the ancients, on 
admitted the exiſtence of bile in the blood f. 

Experiments made on blood in its original ſtate, do not ſhow 
the nature of the ſubſtances which compoſe this fluid ; but 
the ſpontaneous decompoſition of blood, and the ſeparation of 
its two parts, the clot and the ſerum, afford a method of per- 
forming this by examining each ſubſtance in particular, Till 
within a few years, the chemical analyfis of blood was con- 
fined to what has been related in the foregoing pages. Meng- 
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bini, Rouelle the younger, and Bucquet, have examined this 
guid in a very different manner. The two laſt chemiſts have 
made experiments with this ſubſtance, which ſhow how nearly 
the analyſis of animal matters is capable of being brought to 
perfection by following their ſteps. From the reſearches of 
theſe learned men, we ſhall proceed to conſider the properties 
of each of the ſubſtances which compoſe blood. | 

The ſerum, far from being pure water, is a peculiar matter a 
of great importance to be conſidered, and to which we give the 
name of the albuminous fluid. It is of a yellowiſh white, in- 
clining to green; its taſte is dull and ſaline; its conſiſtence 
unctuous and adheſive. When expoſed to heat, it coagulates © 
and hardens long before it boils. It converts ſyrup of violets 
to a green. When diftilled on the water bath, it affords a mild 
and inſipid phlegm, neither acid nor alkaline, but ſubject to 
pntrefaction: the matter in the retort is then dry, hard, and 
tranſparent, like horn, and no longer ſoluble in water; but by 
« ſtrong heat it affords an alkaline phlegm, much ammoniacal 
carbonat, and a very fetid thick oil, All theſe products in ge- 
neral have a peculiar fetid ſmell. The coal of ſerum diſtilled 
by a naked fire, almoſt entirely fills the retort. It is ſo diffi- 
cult to incinerate, that it requires to be kept red hot for ſeve- 
ral hours, with a large ſurface expoſed to the air, before it can 
be reduced to aſhes. The aſhes are of a blackiſh grey, and 
contain muriat and carbonat of ſoda, and calcareous phoſphat. 

Serum expoſed for a certain time to a warm temperature in 
an open veflel, paſſes quickly to putrefaction, and then affords 
much ammoniacal carbonat, accompanied by an oil of an abo- 
minable ſmell. It putrefies ſo rapidly, that Bucquet could not 
decide whether it paſſes to acidity before it becomes alkaline b. 
This fluid unites with water in all proportions, and then loſes 
its eonſiſtence, its taſte, and its greeniſh colour ; the mixture 
muſt be agitated, in order to promote the union of the two 1 
fluids, which are kept apart by their different denſities. Se- 
rum poured into boiling water, is immediately almoſt entirely {| 
coagulated, A portion of this fluid forms with water a kind of | 1H 
white, opake, and milky fluid, which, according to Bucquet, | 14 
has all the characters of milk; that is to ſay, it affords cream, 1 
coagulates by heat, by acids, and by alcohol. The ſerum, or | 
the albuminous part which it contains, poſſeſſes the property 
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rum, and its coal contains much carbonat of ſoda; which 
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of fixing, and of rendering ſolid by heat, two or three timez 
its weight of water. When from ſeven to eight parts of wa. 
ter are added to the ſerum, the albumen does not become con. 
crete by heat. The cauſe of the fingular property which the 
blood poſſeſſes of coagulating by heat, eſcaped the reſearches of 
philoſophers. I am of opinion that it is owing to the combing. 
tion of oxygen, aſſiſted by heat, as happens in all other ſubſtances, 
fince a metallic oxyd, mixed with the ſerum, thickens it while 
it paſſes to the metallic ſtate. Beſides every fact relative to the 
coagulation of the albuminous matter, ſeems to ſhow, that the 
more air it contains the more it abſorbs; and the more ſpeedily 
it concretes by fire, the more ſolid it becomes by that agent!. 
Alkalis, added to ſerum, render it more fluid by a kid of 
ſolution. Acids change it in an oppoſite manner, by giving it 
conſiſtence, and by coagulating it. This laſt mixture being 
filtrated, and the fluid evaporated, the neutral ſalt, which the 
acid made uſe of, forms with ſoda, is obtained; which proves, 
that this laſt ſalt exiſted in a diſengaged ſtate, and poſſeſſed 
all its properties in the ſerum. The coagulation formed in 
this liquor, by the addition of an acid, diſſolves very quickly 
in ammoniac, which is the true ſolvent of the albuminous 
part; but it is not at all ſoluble in pure water '. Acids preci- 
pitate this ſubſtance united to ammoniac. The coagulation 
diſtilled by a naked fire affords the ſame products as dried ſe-. 


proves, according to Bucquet, that there is a portion of this 
ſalt ſo intimately combined in the ſerum, as not to be ſaturated 
by the coagulating acid, 

The ſerum, in its denſe ſtate, affords azotic gas by the ac- 
tion of the nitric acid on the application of a gentle heat. If 
the heat be raiſed, pruſſic acid gas and nitrous gas are diſen- 
gaged from the mixture; the reſidue affords the oxalic acid, 
and likewiſe a ſmall quantity of metallic acid. The formation 
and diſengagement of the pruſlic acid by ſerum, and the nitric 
acid, is a diſcovery which affords a more ſimple and economi- 
cal proceſs, than that of Scheele, for obtaining this acid in 8 
pure ſtate *, 

Serum does not decompoſe the calcareous and aluminous 


— 


„ Aun, Chem, VI. 180. 
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neutral ſalts 3 but it decompoſes metallic ſalts very readily. 
t is coagulable by alcohol, and this coagulum differs greatly 
{rom that which is formed by acids, more particularly in its 
lubility in water, as Bucquet has diſcovered. This liquid 
therefore appears, from theſe experiments, to be an animal 
mucilage compoſed of water, acidifiable oily baſes, muriat and 
carbonat of ſoda, and calcareous phoſpbat : this laſt appears to 
produce the roſe- coloured precipitate, which I have obtained 
by pouring the nitric ſolution of mercury into ſerum. Though 
the liquid be ſcarcely coloured, the addition of nitric acid, and 
more eſpecially of mercurial nitrat, produces a roſe or light 
geſn colour, which I have frequently obſerved in many other 
animal liquors. The moſt fingular property of this mucilage, 
which deſerves the attention of phyſicians, is its becoming con- 
crete by the action of fire, and of acids. Scheele thinks that 
this phenomenon ariſes from the combination of heat. Its true 
cauſe has been already mentioned . 

The clot of blood, expoſed to the heat of a water-bath, af- 
fords an infipid water, and becomes dry and brittle. By diſtil- 
lation it affords an alkaline phlegm, a thick oil of a fetid and 


empyreumatic ſmell, and much ammoniacal carbonat. Its re- 


lidue is a ſpongy coal of a brilliant and metallic aſpect, difficult 
to incinerate, and which, when heated with the ſulphuric acid, 
aſſords ſulphats of ſoda and of iron. After theſe operations, a 
mixture of | calcareous phoſphat and coaly matter remains. 
The clot of blood putrefies very quickly in warm air. When 
waſhed with water, it 1s ſeparated into two very diſtin& ſub- 
ſtances, one of which is diſſolved, gives the fluid a red colour, 
and the ſolution, when heated with different menſtrua, exhibits 
all the characters of ſerum ; but it contains a much greater 
quantity of iron, which may be obtained by icineration of the 
coal, and ſubſequent waſhing, to ſeparate the ſaline matters. 
The reſidue of this waſhing is in the ſtate of an oxyd of iron, 
of a beautiful colour, and uſually attracted by the magnet. 
The colour of blood is attributed to this metal. Iron has been 
obtained from blood in confiderable quantities, by Menghini, 
Rouelle, and Bucquet ®. - 

The clot, after having been waſhed, and deprived of all its 
red ſerum, appears to conſiſt of a white fibrous matter, which 
remains to be examined. 
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The fibrous part of the blood is white, colourleſs, and in, 
pid, after it. has been well waſhed, By diſtillation on the vn. 
ter- bath, it affords a taſteleſs phlegm of a faint ſmell, and ca. 
pable of putrefaction. The moſt gentle heat ſingularly hargers 
the fibrous matter: when ſuddenly expoſed to a ſtrong hex, 
it. ſhrinks up like parchment. By diſtillation in a retort, i 
affords an ammoniacal phlegm, a ponderous, thick, and very 
fetid oil, with much ammoniacal carbonat contaminated by a 
portion of oil. Its coal is not bulky, but compact and heavy, 
and is leſs difficult to incinerate than that of the ſerum. Jt; 
aſhes are very white, and contain neither ſaline matter nor 
iron; which doubtleſs were carried off by the previous waſh. 
ing: the appearance of theſe aſhes is earthy, and they ſeem 
to conſiſt of calcareous phoſphat. 

The fibrous part in the blood putrefies very. quickly, and 
with great facility; when expoſed to a hot and moiſt air, it 
ſwells, and affords much ammoniac. It is not ſoluble in wa. 
ter; when boiled with that fluid it hardens and aſſumes a grey 
colour. Alkalis do not diſſolve it“; the moſt feeble acids com. 


bine with it. The nitric acid diſengages much azotic gas, 33 


Berthollet has obſerved; and we have diſcovered that it forms 
pruſſic acid, which is diſengaged in the form of vapour; it af- 
terwards diſſolves it with efferveſcence, and diſengagement of 
nitrous gas; when all this gas is diſengaged, oily and ſaline 


flocks are obſerved in the reſidue, which float in a yellowih 


liquor ; by evaporating this liquor, cryitals of oxalic acid are 
obtained, and a conſiderable quantity of flocks, formed of 2 
peculiar oil and calcareous phoſphat is depoſited. It appears 
that the hydrogen, carbon and azot, which conſtitutes the f- 


brous matter, are divided into different portions, to combine 


with the oxygen of the nitric acid; and that they form in this 


way the pruſſic and carbonic acids, which we diſtinguiſh in the 


gazeous ſtate together, with the oxalic and malic acid, which 
are ſeparated only by cryſtallization, | 

The fibrous matter is likewiſe ſoluble in the muriatic cid 
which cauſes it to aſſume the form of a green gelly. The 
acid of vinegar diſſolves it with the aſſiſtance of heat: water, 
and more particularly alkalis, precipitate the fibrous matter 
when diſſolved in acids. This animal ſubſtance is decompoſed 


T 


in theſe combinations z and when ſeparated from the acids 
by any method, it no longer preſents the ſame properties. 
The neutral ſalts, and other mineral ſubſtances, do not act up- 
on it. It unites to the albuminous ſubſtance, eſpecially that 
which is coloured, to form the clot. This laſt, like the fibrous 
part, is totally ſoluble in acids; doubtleſs, on account of the 
combination of this matter with the red ſerum. Hence we 
ſee, that the fibrous part differs greatly from the albuminous 
matter. It is a ſubſtance more perfectly animalized. than this 
laſt ; a kind of animal gluten, which greatly reſembles that of 
four, and which more eſpecially poſſeſſes the remarkable pro- 
perty of becoming concrete, by cooling and reſt . It cannot 
be doubted, but that this matter, which has not hitherto been 
diſtinctly obſerved by phyſiological and pathological phyſicians, 
is of the greateſt conſequence in the animal economy. I have 
long fince obſerved, that it is depoſited in the muſcles, conſti- 
tuting the fibrous baſe of theſe organs, and that it forms the 
ſubſtance which is moſt eminently irritable l.. Whence I have 
inferred, that it is of conſequence to pay a greater attention to 
this ſubſtance than has hitherto been done; and to confider it 
as capable, by its abundance or deviation, of cauſing peculiar 
diſorders. And I have exhibited the proofs of theſe uſeful 
medical confiderations in a Memoir, which is inſerted in 
the volume of the Royal Society of Medicine for the year 
1783, &c. It ſeems to be in the fibrous ſubſtance that the par- 
ticular acid exiſts, which the blood affords by diſtillation, and 
which Chauſſier obtained by the action of alcohol. For this 
reaſon I have propoſed to call it the cruoric acid, if it ſhould 
hereafter be found to be a peculiar acid, 

Notwithſtanding theſe reſearches into the nature of blood, 
much remains to be done before its chemical properties will be 
perfectly known. The intimate difference between the ſerum 
and the fibrous part is yet unknown : neither has blood been 
yet examined in all its ſtates ; eſpecially in the different diſ- 
orders which conſiderably alter this fluid ; as, for example, in 
ſtrong inflammations, in the chloroſis, ſcorbutic diſorders, &c. 
Phyſicians judge of theſe alterations merely by the external 
appearance, and it is much to be wiſhed that their nature were 


better aſcertained by accurate analyſis. The blood of the hu- 
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| man fetus differs in three very remarkable circumſtances from 
if that of the adult ; it contains no fibrous matter, properly ſo 
1} | called, but a kind of gelatin; it does not afſume a florid co. 
| lour by the contact of air, and we have not found in it any 
N traces of the phoſphoric acid. Mem. Ac. Sc. 17589, 307. 

5 Rouelle has examined the blood of ſeveral quadrupeds, ſuch 
1 as the ox, the horſe, the calf, the ſheep, the hog, the aſs, and 
the goat ; he obtained the ſame products as from the human 
blood, but in different proportions. Journ. Med. 1776. 


NOTES ON CHAPTER II. 


BLOOD. 


*'T ax colour of the red particles is not owing to their aggregation ; for they 
communicate their colour to the water which diſſolves them: nor are they form. 
ed of ſmaller ſpherules, as was ſuppoſed by the Boerhaavian ſchool. Microſcopi- 
cal obſerv;,rs are not agreed with reſpect to their preciſe figure, According to 
Hewſon, they conſiſt of an internal ſpherical nucleus, encloſed within a flat circy- 
1 lar veſicle of a red colour. Hunter, Blumenbach, and Cavallo, conſider them to 
| be ſpherical. Hewſon, Pb. Tr. LXUI. 203, 320. Hunter on the Blood, Al. Bl- 
1 | menbach, Inſt, Phyſiol. 12. Cavallo on: the. Medicinal Properties of Fatiitiour An, 
= ; Appendix. a N 
q » The odour of this phlegm is the"ſame with that of the vapour, or bali, 
which mikes its eſ-ape from recent blood, when expoſed to the air. 

The odorous principle of blood is ſoluble in water, in air, and in alcohol. By 
| paſſing the air, in which it is diſſolved, through water, it leaves the air, and is di- 
' » ſolved by the water. The reſiduary air is found not to differ from common 2 
| moſpheric air, 
| Air, impregnated with the halitus of blood, did not precipitate lime water, 2c 
1 detonate with a lighted candle. When recent, it appeared in eudiometrical eſlays 
to be as good as common air; but, after having been kept ſor ſome time in a warn 
temperature, its ſmell had become diſagreeable, though not in the leaſt ammo. 
niacal, and leſs of it was abſorbed by nitrous gas. Theſe changes did not take 
1 Place in a low temperature. Parmentier and Deyeux. Journ. de Phyſ. 1794 334. 

| 387. 
| | RE had ſuppoſed, that the halitus of blood contains carbonated hydrogs 


'F gas. Hyprologia Corp. Human. 43, | 

1 © When dried blood is diſtilled by itſelf, there paſſes firſt into the receivers 

| tranſparent liquid, holding prouflic acid in ſolution. Fourcroy, Mem. Ac. Sc. 11% 
302. Re” | : 

1 4 9216 grains of bloo dried in a water bath, left 18 1 grains of fixed reſidue, 
after combuſtion in an open crucible. The greater part of this reſidue conſiſted 8 
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4 black oxyd of iron, reſembling that of the iſle of Elba, mixed with a little of 
the red oxyd of iron. It alſo contained a ſmall quantity of the muriat of ſoda; 
but not a particle of ſoda, which muſt therefore have been diſſipated by the force 
of the fire. Fourcroy, Mem. Ac. Sc. 1789. 300. 
© Haſſenfratz poured oxygenated muriatic acid into venous blood. The blood 
was inſtantly decompoſed, and acquired a very dark and almoſt black colour, 
Common muriatic acid of the ſame ſtrength occaſioned no change of colour in 
the blood; but, when more concentrated, it precipitated a number of brown floc- 
culi. Ann, Chem. IX. 268. a 12 . 
Nitric acid gives a dark green colour to the blood; ſulphuric acid, a dark brown. 
This experiment is related by Fourcroy, Mem. Ac. Sc. 1789. 302. Ann. Chem. VII. 
414. Parmentier and Deyeux repeated the experiment; but neither from the un · 
coagulated, nor from the coagulated part of the blood, could they procure any ſub- 
ſtance reſembling bile. Journ. PH 1794. 388. | 
8 We are told, that if ſerum be expoſed to the temperature of 1009, it is gra- 
dually inſpiſſated into a browniſh ſolid maſs, which may be diſſolved again in wa- 
ter. Hewſon, Exp. Inquiry, I. 137. 
a Brugmans found, that ſerum, in the firſt ſtage of its ſpontaneous decompoſi- 
tion, became acid, and gave a red tinge to the infuſion of violets. This aceſcency 
was of longer duration in the ſerum of dropſical patients, than in the ſerum of 
perſons labouring under inflammatory fever. It alſo laſted longer in the pure 
gektin of the ſerum, than in the ſerum itſelf, The pure albumen gave no marks 
of acidity during its putrefaction. De Puogenia, 23, 29. Berthollet has alſo 
found, that a liquid is ſeparated from putrid fleſh, containing ammoniac, in combi. 
nation with an exceſs of acid, The acid appeared to him to be the zoonic, but 
the quantity of it was too ſmall for accurate examination. Ann, Chem. XX VI. 88. . 
i But when the mixture is reduced by evaporation to leſs than the original 
quantity of ſerum, a firm, tranſparent pellicle, inſoluble in water, forms on its 
{urface, Mem. Ac. Sc. 1789. 304. | 
A ſmall quantity of ſerum was mixed by Fourcroy with the red oxyd of mer. 
cury by potaſh, No immediate action followed ; but, after remaining in contact 
for 12 hours, the oxyd had got a dark grey colour, and the ſerum was become 
thick and firm. Mem. Ae. Sc. 1789. 305. In repeating this experiment, with 
common red precipitate, I have obſcrved, that the oxyd firſt acquires a yellow, and 
aſterwards a dark grey colour. The ſerum is fo completely coagulated, as to be 1 
inſoluble in water. | | 
Serum is {till more ſpeedily coagulated by the corroſive muriat of mercury ; but 
it is not coagulated by the ſuper-oxygenated muriat of potaſh, nor by the oxyd 
of arſenic, lead, or manganeſe. Birkbeck. Tent. Inaug. de Sang. Edin. 1799, p. 19. | 
Serum is coagulated at 167, without the contact of atmoſpheric air. Carra- l 
doti covered with olive oil the albumen of a new laid egg; and expoſed it to the | | 
beat of boiling water, Coagulation took place as in the open air and no elaſtic 
gas eſcaped through the oil. Ann. Chem. XXIX. 38. I have repeated this expe- 
riment with ſerum, and found that it was coagulated at the ſame temperature un- | 
Cer oil, as when expoſed freely to the air. 
Fourcroy relates a curious experiment with reſpe& to the coagulation of ſerum. 
He placed a thin glaſs veſſel, containing ſerum, in a water bath; and obſerved, that a 
thermometer, immerſed in the ſerum, roſe to 2129, at the inſtant when the ſerum 
Was coagulated, Mem. Ac. Sc. 1789. 303. I have often tried tbis experiment, 
but in no inſtance was their any ſeꝝſible evolution of caloric accompanying the | 
"0agulation of the ſerum. Serum uſually coagulates between 1652 and 1679, | 4 
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When placed in a water bath, it becomes muddy about 1609; and its temperatur, 
continuing to riſe, it is ſometimes wholly coagulated exactly at 167%, No ſudden 
increaſe of temperature follows. The thermometer, on the contrary, riſes more 
ſlowly after the ſerum is coagulated, than before; a phenomenon which ſeen, 4 
indicate, that coagulated albumen is a worſe conductor of caloric than liquid 
ſerum. | 

in the common temperature of the atmoſphere, albumen is diſſolved ver; 
flowly by ammoniac. Several months were required, before a ſmall quantity oi 
coagulated albumen was completely diſſolved in cauſtic ammoniac. 

Albumen is very readily diſſolved by potaſh in the common temperature of tl. 
atmoſphere. During the diffolution ammoniacal vapours are diſengaged, and ; 
greyiſh black matter is precipitated, in which carbon preponderates. 

Albumen is alſo diſſolved by ſoda, without the afliſtance of heat, and ammoyi. 
acal vapours make their eſcape during the diſſolution, | 

m Fourcroy has forgot to mention the gelatin exiſting in the ſcrum. 

Coagulated ſerum has a greyiſh white colour, and reſembles in ſmell, taſte, 28 
conſiſtence, the boiled white of an egg. It contains a great many ſmall cells 6. 
led with gas, the nature of which is unknown. When the coagulum is cut iny 
ſmall pieces, there flows from it a muddy liquid, termed the ſeroſity. In order t» 
ſeparate the ſeroſity from the coagulated albumen, it is proper, after dividing the 
coagulum into very minute pieces, to immerſe it in boiling water, and filtre i 
through paper. The albumen remains on the filtering paper, and the liquid, which 
paſſes through the filtre, affords, by evaporation, a gelatinons liquid, which cor- 
cretes upon cooling. Brugmans de Puoguenia, 26. Fourcroy, Mem, Ac. S.. 1159. 30 

The animal matter procured by this proceſs is called the gelatin. It is not pur, 
but combined with ſoda, and muriat of ſoda. 

Gelatin, in its ſpontancous decompoſition, evolves an acid, which not only fat. 
rates the uncombined ſoda, but gives to the gelatin an acid character. This az: 
of decompoſition is ſucceeded by the formation of ammoniac. Brugmon:, 29. 

Gelatin is precipitated from the ſeroſity by alcohol, but on Boiling the alcoho, 
the gelatin is rediſſolved. It appears, that, in a low temperature, alcohol has 
greater affinity than gelatin for water; and that in a high temperature the af 
nities are reverſed. - The ſame occurs with the jelly extracted from the cellulr 
ſublance. | 

Gelatin is alſo precipitated from the ſeroſity, by the ſulphuric, muriatic, a. 
nitric acids, but not by the acctous, ; 

Potaſh renders the ſeroſity tranſparent, by diſſolving the albuminous partici 

- which render it muddy. * 

Goulard's extract forms with gelatin a copious denſe precipitate. Huter 

dhe Blood, 35. The acetit of lead alſo precipitates gelatin. Neither of theſe mv 
. rallic ſolutions occaſions a precipitate in the jelly obtained from the cellular ſu 
ance. 77 

Tanin forms with gelatin a copious but incokerent precipitate, With the ce. 
lular jelly it forms a peculiar ſubſtance, which will be afterwards deſcribed. 

® The tranſparent ſolution obtained by iafuſing craſſamentum in water, Joſs 
its colour between 160 and 1709, and a number of light brown flakes form is it 

The infuſion of nut-gall ſeparates from it an incoherent precipitate of a whit 
colour, tinged with red, but having no blue or purpliſh tint. 

The Pruffian alkali occaſions in it no precipitation. Well's, Pb. Tr. 19} 


Part II. 
Fibrin is diſſolved very readily by potaſh in ſoda, in the common tepiperit® 


of the atmoſphere. Ammoniacal vapours are diſengaged during the diſſolution, 
and a black carbonaceous matter is precipitated, | | 

Fibrin is ſcarcely acted on by ammoniac without the aſſiſtance of heat ; but 
placed in a water bath at 170?, the ammoniac diſſolves the fibrin rapidly. 

Fibrin boiled with lime water is corrugated, and has its force of coheſion much 
impaired, but is not ſenſibly diſſolved. 5 

p Fibrin is ceagulated between 114? and 1209. Hefen, Exp. Ing. I. 31. Al- 
bumen, between 2652? and 1672. | 

Nitric acid ſeparates a greater quantity of azotic gas from fibrin than from al- 
bumen. Fourcrey, Arm. Chem, I. 40. 


cates from it a great quantity of gas. It acts very lowly on albumen without the 
Aſillance of a higher temperature, ſeparates from it a ſmall quantity of gas, and 


tric acid, much gas is extricated, a waxy matter is formed, and a ſubſtance reſemb- 
lng gelatin is very frequently precipitated. Fourcroy firſt ſucceeded in procur- 
ing gelatin from albumen by nitric acid. An. Chem. III. 252. 


vpon the muſcular fibre, than upon fibrin, but extricates from it, as from other ani- 
mal ſubſtances, ammoniacal vapours, and precipitates a conſiderable quantity of car- 


bocaceous matter. 
* 


75. II FEY 


NOTES ON BLOOD. | 273 


Concentrated nitric acid diſſolves fibrin in the temperature of 609, and extri- 


55 unable to diſſolve it completely. At 150 albumen is rapidly diſſolved by ni- 


q Potaſh acts leſs powerfully in the common temperature of the atmoſphere 
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MILE. 


CHAPTER III. 


CONCERNING MILK. 


Mrs is a reerementitial humour deſigned to nouriſh young 
animals in the early part of their life. It is of an opake white 
colour, a mild ſaccharine taſte, and a flightly aromatic ſmell, 
Man, quadrupeds and cetaceous animals, are the only creature; 
which afford milk : All other animals are deſtitute of the or. 
gans which ſecrete this fluid. It has always been ſuppoſed 
that the milk is ſeparated immediately by the mammary gland; 
from the blood that paſſes through the numerous arteries with 
which they abound ; but the principles found in milk haye 
not yet been ſhown to exiſt in the blood. Modern anatomy 
has taught us that the breaſts are provided with a great num. 
ber of lymphatic and abſorbent veſſels, placed in a fatty mem- 
brane ; the fluid they contain is probably one of the principal 
materials of milk. 

Milk differs greatly in the ſeveral animals ; in the human 
ſpecies it is very ſweet or ſaccharine; the milk of the cow 1s 
mild, and its principles are well connected; that of the goat 
and aſs have a peculiar virtue, as they are often ſlightly aſtrin- 
gent. The variable properties of milk depend uſually on the 
food of the animal. a | 

Cows milk, which is taken as an example of the analyſis, 
. becauſe it is eaſily procured, is a compound of three different 
ſubſtances, ſerum, or whey, which is fluid and tranſparent; 
butter and cheeſe, which are more conſiſtent, Theſe three 
parts are ſo mixed as to form a Find of animal emulſion. 
- 'Milk diſtilled by the heat of a water-bath, affords a taſteleſ 
phlegm of a faint ſmell, and capable of putrefaction. By a de- 
gree of heat ſomewhat ſtronger, it coagulates like the blood, 
according to the obſervation of Bucquet ; by agitation, and 
gradual drying, it forms a kind of ſaccharine extract, called 
franchipane, This extract, diſſolved in water, conſtitutes the 
whey of Hoffman ; the extract diſtilled by a naked fire affords 
acid, fluid oil, concrete oil, and ammoniacal carbonat. Its 
coal contains a ſmall quantity of carbonat of potaſh, muriat of 
potaſh, and calcareous phoſphat ?, 
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Milk, when expoſed to a hot temperature, is capable of un- 
dergoing the vinous fermentation, and forming a kind of wine 
but it is neceſſary that the quantity ſhould be large. The Tar- 
tars prepare a vinous liquor with mares milk >. Milk quickly 
becomes acid, and coagulates. The caſeous part becomes ſolid, 
and the ſerum ſeparates. By heating milk a little, it expe- 
riences a remarkable thickening, ſwells, and a pellicle is form- 
ed on,its ſurface ; which is renewed in proportion as it is re- 
removed, till the whole of the caſeous part is ſeparated. Par- 
mentier and Deyeux have diſcovered that it is the caſeous part 
which form theſe pellicles *. 

Acids immediately produce the ſame effects on milk; they 
coagulate it, but alkalis, more eſpecially ammoniac, re-diſ- 
ſolve this coagulum f. Boerhaave affirms, that milk, when boil- 
ed with ci / of tartar, becomes firſt yellow, afterwards red, and 
of the colour of blood. He even thinks, that it is a ſimilar 
combination, which cauſes the milk to be converted into true 
blood in the human body. Neutral ſalts, ſugar and gum, 
likewiſe coagulate milk by the aſſiſtance of heat, according to 
the obfervation of Scheele ©. 

To prepare whey, milk is heated, and twelve or fifteen 
grains of rennet is added to every pint. This ſubſtance, form- 
ed by the mixture of milk, turned ſour in the ſtomach of 
calves, and of the gaſtric juice, is a ferment which coagulates 
the caſeous part. When the coagulation is made, the whey 
is ſtrained from the curd. The flowers of the thiſtle, and of 
artichoke, act in the ſame manner as rennet upon milk. The 
gallium, though it was ſappoſed to coagulate the milk, has 
been found by Deyenx and Parmentier, not to poſleſs that 
property. The internal membrane of the flomach of calves, 
and of birds, dried and pulverized, produces the ſame effect 
upon milk ; which proves that the coagulation is produced by 
the gaſtric juice, dried and contained in the pores of this mem- 
brane 4, : 
Serum, or whey, prepared in this manner, is turbid ; it may 
be clarified by white of egg, or cream of tartzr. When the 
ſerum, or whey, is required to be very pure, for the purpoſe 
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of examining its nature, the acidulous tartarit of potaſh muſt 
not be added. 

Whey has a mild taſte. When prepared with new milk; | 
contains a ſaccharine eſſential ſalt, but it ſoon acquires an acid 
taſte, by the eſtabliſhment of the fermentation, This change 
is produced by the alteration of a mucilaginous principle, con. 
tained in the milk; and it is the developement of this acid 
which occaſions the ſpontaneous ſeparation of the whey fron 
the other ſubſtances contained in milk. It is therefore neceſ. 
ſary to examine the acid, which is formed in milk, and confi. 
tutes fermented whey. It is a well known fact, that milk left ex. 
poſed in a temperature of ſeventy or eighty degrees, experience, 
in a few days, a fermentation which developes an acid, and ſeps. 
rates the butter and cheeſe. The acid, formed by this fer. 
mentation, and which is as ſtrong as it will be at the end of 
twelve or fifteen days, has been examined by Scheele, and i; 
called the /afic acid“. The following is the proceſs uſed by 
Scheele, to obtain it in a ſtate of purity. After having at. 
tempted, in vain, to ſeparate the acid by diſtillation from ſour 
whey, by which he obtained only a ſmall quantity of vinega, 
he evaporated the whey to one-eighth, after having filtrated it, 
to ſeparate all the caſeous matter. From this he precipitated 
the animal earth, by lime water. He then dilnted the fluid 
with three times its weight of water, and ſeparated the lime 
by the oxalic acid; at the ſame time taking care that this la 
acid ſhould not remain diſengaged in the ſolution, which ws 
eaſily aſcertained and prevented, by the addition of ſucceſſive 
ſmall portions of lime-water. After evaporating the liquor 
to the conſiſtence of honey, the ſugar of milk, and ſeverll 
other foreign ſubſtances, were then ſeparated, by the addition 

of alcohol, which eaſily diſſolves the lactic acid. Laſtly, The 
decanted ſolution being diſtilled, the alcohol paſſed over, and 
the pure laftic acid remained in the retort. Scheele has ob. 
ſerved the following properties in this acid, 

When ſtrongly evaporated, it did not afford cryſtals, but at 
trated the humidity of the air: by diſtillation, it afforded an 
empyreumatic acid, reſembling pyrotararous acid; a {mal 
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ntity of oil, and a mixture of carbonic acid gas, and of 
carbonated hydrogen gas. 

With the three alkalis, and alſo with barytes and lime, 
+ forms deliqueſcent ſalts, Its combination with magneſia 
cryſtallizes, but likewiſe attracts the moiſture of the air. 
The greater part of theſe ſalts, or alkaline and earthy lac- 
tats, are ſoluble in alcohol. It does not at all attack cobalt, 
biſmuth, antimony, mercury, ſilver or gold, even by the heat 
of ebullition. It diſſolves zink and iron, producing hydrogen 
gas; the firſt of theſe ſalts, called the lactat of zink, cryſtal- 
lies; the ſecond, or the lactat of iron, forms a brown deliqueſ- 
cent maſs. The lactic acid oxydates, and diſſolves copper ad 
lead. The laRic ſolution of the latter metal de poſſte⸗ a ſmall 
quantity of ſulphat of lead, which indicates the preſence of a 
{mall quantity of ſulphuric acid in this animal acid. Laſtly, 
It decompoſes the acetit of potaſh; a property, which, toge- 
ther with moſt of thoſe here mentioned, denotes that the lactio 
acid differs from vinegar. Scheele adds, likewiſe, that a true 
vinegar may be obtained from milk, by mixing ſix ſpoonfuls 


of alcohol with three pints of milk, and ſuffering the mixture 


to ferment in a weil-cloſed veſſel. The gas, which is diſen- 
gaged during the fermentation, muſt be ſuffered to eſcape, 
from time to time; and at the end of a month the milk is 
changed into good vinegar, which may be ſtrained through a 
cloth, and preſerved in bottles. This celebrated German che- 
miſt likewiſe adds, that milk, in a bottle whoſe neck is plun- 
ged in a veſſel filled with the ſame liquor, and expoſed to a 
beat ſomewhat ſtronger than that of ſummer, undergoes a fer- 
mentation which affords a large quantity of elaſtic fluid. This 
laſt fluid diſplaces the milk, and almoſt entirely empties the 
bottle, at the end of two days. The acid produced in this fer- 
mentation, which takes place without the contact of air, ap- 
pears to receive its oxygen, or e baſe of the air, from 
the decompoſition of the water. 

The ſerum of milk, or whey, made boa means of rennet, and 
not yet become ſour, holds in ſolution a certain quantity of a 
ſaline ſubſtance, known by the name of ſalt, or ſugar of milk. 
Though Kempfer affirms. that the Brachmans were acquainted 
with the proceſs for preparing this ſalt, it appears that it was 
irſt mentioned by Fabricius Bartholet, or Bartholdi, an Italian 
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phyſician, in the year 1619. Etmuller, Teſti, Werloſchnigg, 


Walliſnieri, Fickius, and Cartheuſer, have ſucceſſively ſpoken 


of this ſubſtance, and deſcribed the methods of obtaining it, 
Vulgamoz and Lichtenſtein have very.well deſcribed the me. 
thod of obtaining 4his ſaline ſubſtance, which is prepared in 
large quantities in ſeveral parts of Switzerland: The' whey 
obtained from ſkimmed milk, coagulated with rennet, is eu. 
porated to the conſiſtence of honey; after which it is put into 
moulds, and dried in the ſan, This is the ſugar of milk in 
cakes, and is diſſolved in water, clarified with whites of egg, 
evaporated to the conſiſtence of ſyrup, and cryſtallized in the 
cold. By this treatment it affords white cryſtals in rhomboidil 
parallelipigedons ; the mother water depoſites yellow and brown 
cryitals, which are purified by ſucceſſive ſolutions. Lichten. 
ſtein has examined and analyzed the different ſugars of milk, 
which are ſold at various prices in Switzerland, and has more 
particularly diſtinguiſhed, 1. The ſweet ſugar of milk, which is 
of a white colour, obtained from ſweet and purified whey, 
2. The accent ſugar of milk, obtained from ſour whey. z. The 
ſugar of nilk rendered impure by fat ſubflances ; which ſeparate, 
according to him, in the firſt cryſtallization, 4. Sugar of mill, 
mixed with oil and common ſalt, which cryſtallizes the laſt, 
5- Sugar of milk, mixed quith fat matter, common ſalt and ſal. an- 


moniac. It is adhefive and moiſt, and affords ammoniac on 


the addition of fixed alkali. 6. And laſtly, Sugar of milk, 
mixed with all the before-mentioned ſubſtances, and likewiſe 
with extractive and caſecus matter, This laſt is of the conſiſt 
ence of honey, becomes rancid, and is acrid and diſagreeable, 
Sugar of milk, when very pure, has a flightly ſaccharine, 


_ faint, and, as it were, earthy taſte ; it always loſes by ſuccel- 


five ſolutions. It is ſoluble in three or four parts of bouling 
water; and, according to Scheele, Rouelle and Vulgamoy, it 
affords the ſame products as ſugar by diſtillation. Ronelle ob- 
tained from a pound of this ſalt, by burning it, 24 or 30 grains 


of aſhes; three-fourths of which were muriat of pota(h, and 


one-fourth carbonat of potalh. On a red-hot coal, ſugar df 
milk melts, boils up, emits an odour of caramel, and burns 
like ſugar. Theſe properties appear to indicate, that this {al 


is capable of affording the oxalic, like ſugar by the nitric acid; 


and Scheele has ſhown, by his experiments, that it does: but 


_ 279 
de obſerved, that a large quantity of ſpirit of nitre is required 
for this purpoſe ; that four ounces of ſugar of milk affords five 

ins of oxalic acid; and he has alſo diſcovered, that if the 


reſidues of ſugar of milk be treated by the nitric acid, and fil- 
trated, in order to cryſtallize the oxalic acid by evaporation, a 


white powder remains on the filter, which he found to be a - 


peculiar acid, we give it the name of "ISP WON He obſer- 
ved; that ir poſſeſſes the following properties. 

It has the form of a white granulated powder ; two drachms 
of this ſalt, very pure, being heated in a glaſs retort, melted, 
ſwelled up, and became black ; a brown ſalt, of a mixed ſmell 
of benzoin and amber, ſublimed, weighing 35 grains; this ſalt 
was acid, ſoluble in alcohol, more diflicultly in water, and burn- 
ed on charcoal. The receiver contained a liquor of a brown 
colour, and not of an oily nature; eleven grains of charcoal 
remained in the retort, Carbonic acid and hydrogen gas were 


diſengaged during this diſtillation. The ſaccholactie acid is very 


ſparingly ſoluble in water, one ounce of boiling water diſſolving 
only fix grains ; one-fourth of which was precipitated by cool- 
ing. According to Morveau, this acid efferveſces with the hot 
ſolution of carbonat of potalh. The ſaccholactat of potaſh 
was obtained, by cooling, which. was ſoluble in eight times its 
weight of hot water, and cryſtallized again by cooling. The 
lalt it formed with the ſoda was cryſtallizable, but required no 
more than five parts of water for its ſolution. This acid com- 
bines likewiſe with ammoniac; the neutral ſalt, thus produ- 
ced, loſes its alkali by heat. With barytes, alumine, magneſia, 
and lime, it forms ſalts nearly inſoluble. It acts but very 
feebly on the metals, and forms with their oxyds ſalts of diffi- 
cult ſolubility, It precipitates the nitrats of mercury, lead, 
and filver, as well as the muriat of lead. 

Scheele, when he firſt made this diſcovery, ſuppoſed that the 
white powder, depoſited by the oxalic acid obtained from ſugar 
of milk by means of the nitric acid, .was merely a portion 
of the calcareous oxalat formed the lime, which mi ght be con- 
tained in that animal ſalt. But he was ſoon undeceived, by 
pouring a ſmall quantity of pure oxalic acid into a ſolution of 
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ſugar of milk, as the mixture afforded no precipitate. Neyer, 


_ theleſs, Hermſtadt, who has publiſhed two memoirs in Crel}; 


Chemical Journal, the ſecond of which treats particularly of 
this acid earth, thinks, notwithſtanding the experiments of 
Scheele, that it is a compound of oxalic acid, lime, and a fat 
ſubſtance. But Morveau, after examining the experiments of 
this chemiſt with his uſual accuracy, and comparing them with 
thoſe of Scheele, has ſhown, in the new Diftionnaire Encyclo. 


hedigue, that Hermſladt has not accompliſhed his undertaking, 


and that, even from his own reſults, the diſcovery of Scheele 
is rather confirmed than deſtroyed. Morveau has likewiſe 
made ſeveral ingenious experiments which confirm this aſſer- 
tion. To theſe accounts we may add, that the oxalic and ſaccho. 
laQic acids do not exiſt ready formed in ſugar of milk, and that 
this ſalt contains only the baſes, which take the oxygen or 
acidifying principle from the nitric acid. We may likewiſe 


* obſerve, that ſubſequent experiments will probably ſbow, that 


the ſaccolactie acid is nothing more than a modification of ſome 
other vegetable acid ; for every circumſtance tends to prove, 
that the principles of whey are derived from the vegetables on 
which the animals ſubſiſt F, 

Haller has given the following proportions of the ſugar 


| contained in the milk of different animals. 


Four ounces of ſheep's milk afforded of 


Sugar of milk, « 35 or 37 grains. 
Goat's milk afforded 71, 0G 47 — 49 
Cow's milk, — — 53 — 54 
Human milk, - - 58 — 67 
Mare's milk, 7s - 69 — 70 
Aſs's milk, — 270 80 — 82 


Rouelle has obſerved, that the whey of cow's milk, from 
which the ſugar of milk has been extracted, takes the form of 
jelly by cooling; and he * admits it to contain gela- 


tinous matter. 


Cheeſe, or the caſeous * takes the ſolid form, and is 
ſeparated from the other conſtituent parts of milk, by the ac- 
tion of fire, by the acid fermentation, and by the mixture cf 
acids. This matter, when well waſhed, is white, ſolid, like 
coagulated albumen, the action of a gentle heat hardens it, 


Diſtillation on a ae, n an inſipid phlegm, which 
riſies. / 
dla cheeſe, diſtilled in a retort, . affords an ammoniacal 
phlegen, a ponderous oil, and much ammoniacal carbonat. Its 
coal is denſe, very difficultly incinerated, and does not afford 
gxed alkali. When this coal is treated with nitric acid, it is 
found to contain lime, and the phoſphoric acids. 

Cheeſe putriſies in a hot temperature; it ſwells, emits a 
nauſeous ſmell, becomes imperfectly fluid, and is covered with 
a ſcum, or froth, ariſing from the diſengagement of a very 
frong-ſmelling and mephitic gas, which eſcapes with difficulty 
from this viſcid matter. 

Cheeſe is inſoluble in cold water ; hot water hardens it. 
Scheele has obſerved, that when it has been precipitated by a 
foreign acid, boiling water diſſolves a part. 

Alkalis diffolve it, more particularly ammoniac, which, 
when poured in the quantity of a few drops into milk coagu- 
ated by an acid, cauſes the caagulum quickly to diſappear b. 

The concentrated acids likewiſe diſſolve cheeſe ; nitric acid 
diſengages azotic gas; but the vegetable acids do not ſenſibly 
(iſolye it. Its ſolution in the mineral acids is precipitated 
by the alkalis, which rediſſolve it if added in too great a quan- 
tity |, 

The neutral ſalts, more particularly muriat of ſoda, retard 
its putrefation. Alcohol coagulates it. 

From all theſe facts it appears, that cheeſe is a ſubſtance 
greatly reſembling the albumen of the blood. 

Butter is partly ſeparated from milk by reſt; it is collected 
2t the ſurface, but as it is mixed with much ſerum, and caſe- 
ous matter, it is more completely ſeparated by ſtrong agita- 
tion, in which the art of making butter conſiſts. A phenome- 
non takes place in the ſeparation of the cream, and in the for- 
mation of butter, which has not been properly underſtood, but 
which is worthy of the attention of the philoſopher. The 
contact of air, and the abſorption of oxygen, are neceſſary for 


not completely formed in the milk ; in proportion as it col- 
(ets on the ſurface, atmoſpherical oxygen is abſorbed, and 
Lives it 2 tendency to ſeparate from the other parts of the 
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milk, by the ſolidity which it acquires, and by the nature of 
the concreſcible oil which it contains. This is the reaſon why 
it can be diſengaged by agitation only after a certain time, and 
alſo why before the period in which it has abſorbed the requi 
fite degree of oxygen, it does not form a maſs, or aſſume a ſo- 
lid form by the ſtrongeſt agitation *. The ferum, from which 
butter is ſeparated by agitation, retains a portion of this gily 
ſubſtance, and is yellow, ſour, and fat; it is called butter. 
milk l. Cream is a mixture of cheeſe and butter, which is 
ſkimmed off the ſurface of milk that has ſtood for ſome time, 
It is much more difficult of digeſtion than milk - itſelf, If 
cream be ſtrongly agitated, it takes the form of froth, and i; 
then called wwhipt cream. 

Pure butter is concrete and ſoft, of a yellow colour, approach. 
ing more or leſs to that of gold, and of a mild agreeable taſte, 
It melts by a gentle heat, and becomes ſolid by cooling. When 
diſtilled on a water-bath, it affords a phlegm nearly inſipid. 
By a ſtronger heat, it affords a very penetrating and ſtrong 
acid, a fluid oil, and afterwards a concrete coloured oil, of the 
ſame penetrating ſmell as the acid. By rectifying theſe pro- 
duds, the oil is rendered as fluid and volatile as eſſential oils, 
The remaining coal is not abundant. The acid obtained fron 
butter, by diſtillation, ſeems to be of the ſame nature as that 
of fat, which we ſhall hereafter mention by the name of th: 
ſebacic acid. It may likewiſe be obtained in the ſtate of ne- 
tral ſalts, by the addition of lime or the fixed alkalis. 

Butter ſoon becomes ſour and rancid in a hot air. Its acil 
is then developed, and its taſte is diſagreeable. Water and 
alcohol in ſome meaſure reſtore its original taſte, by dillolying 
the acid. The fixed alkalis diſſolve butter, and form a kind af 
ſoap which 1s little known ®, 

Hence we find, that butter is an oily ſubſtance, of the ns 
ture of the fixed vegetable concrete oils. 

Freſh butter is mild, temperate, and relaxing, But it re 
dily becomes ſour, and in general agrees with few ſtomachs, 
Rancid butter, whoſe acid is developed, is one of the molt un- 
wholeſome and indigeſtible of all foods, 

Milk is an agreeable food, of conſiderable uſe in a gre 
number of caſes; it is even one of the moſt valuable med- 

1 
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ines we poſſeſs. It corrects the acrid humours in diſorders of 
the ſkin, and of the articulations. Tt cicatrices ulcers of a 
kind, It may be cbarged with the aromatic parts of 
ts, and is then an excellent remedy in the pulmonary con- 
ſumption. All ſtomachs, however, do not digeſt milk, Such 
perſons as are inclined to acidities in the firſt paſſages, are 
uſually incommoded by it; and in general it ought to be admi- 
nillered prudently. Milk, rendered medicinal, by cauſing the 
animal which gives it to take different ſubſtances, is often uſed 
with ſucceſs in various diſorders, | 


The milk of different animals have certain peculiar virtues ; 


that of the human ſpegies is mild, of a ſaccharine taſte, and is 


greatly ſerviceable in the maraſmus. The mill of the-afs is * 


ſucceſsfully uſed in the pulmonary conſumption and the gout ; 


it uſually relaxes. Mare's milk reſembles that of the aſs. ' 


Goat's milk is ſerous, and lightly aſtringent. Cow's milk is 
the thickeſt, the fatteſt, and the moſt nouriſhing ; it is likewiſe 
the moſt difficult of digeſtion, and often requires to be diluted 
with water, or with ſome aromatic infuſion, eſpecially if it 
does not eaſily paſs off, or produces coſtiveneſs u. 

Milk is likewiſe uſed externally, as a ſoftening and emollient 
remedy. It mitigates pain, ripens gatherings and abſceſſes, 
and haſtens ſuppuration, It is applied hot, and encloſed in a 
bladder on the diſeaſed parts, 


CY 
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6 I. has been found to contain alſo magneſian earth and iron, and tzgequently 
muriat of ſoda, | Mem, Soc. Med. 1787-8. 607, * 

* The richeſt milk is ſaid to afford the greateſt quantity of alcohol. Pure whey 
affords none. The milk of the mare is leſs adapted for undergoing the vinous 
fermentation than that of the cow. The Tartars are ſaid to add to mare's milk 
farinaceovs matter, in order to make it ferment. Milk muſt have paſſed to an 
acid ſtate before alcohol can be obtained ſrom it by diſtillation. 7b. 422. 611. 

© Acidulous ſalts and ſulphats coagulate milk, when heated to near the boiling 
point. The nitrats and phoſphats have no ſuch effect; nor have the muriats, ex- 
cept the muriat of ammoniac ; and at the inſtant of its diſſolution in the milk, am- 
monacal vapours are diſengaged. I. 460, 
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Various metallic ſalts coagulate milk, particularly the nitro- muriats of gold and 
tin; the nitrats of ſilver, mercury, lead, and biſmuth ; the ſulphats of zink, iron 
and copper; the acetits of lead, iron, and copper; the muriat of iron. It i; u. 
markable, that the acqueous ſolutions of the corroſive muriat of mercury, and of 
the white oxyd of arſenic, have no effect in coagulating milk, 75. 535, 

The effect of acids in coagulating milk depends, in ſome meaſure, on its tem. 
perature, Boiling milk is more ſpeedily and completely coagulated than tepit 
milk. Young de Latte, 38. When milk has become lightly acid, if it be heated in 
a water-bath, the caſeous part ſeparates, and the whey is neither ſour to the taſte, 
nor changes the colour of turnſole. Mem. Soc. Med. 1787-8. 477. Acids, when 

they coagulate milk, combine in part with the caſeous matter. Scheele Eſſays, 266, 

Carbonat of potaſh coagulates milk between 120% and 168 . Young, 39, | 
aſterwards diſſolves the coagulum, and forms a reddiſh brown ſolution, 

4 The power of coagulating milk is ſaid to belong to the digeſting ſtomach in 
all animals. Hunter, An. Eton. 172. 

Animal rennet coagulates milk moſt powerfully between 70® and 100, and nat 
at all above 130. Its efficacy is not deſtroyed, when made decidedly alkaline, 
by mixing with it a ſmall quantity of carbonat of ammoniac; yet it is rendered 
inefficacious by a greater quantity of that ſalt, and alſo by a ſufficient admixtun 
of alcohol, or nitrat of potaſh, The addition of lemon juice increaſes its coagy- 
lating power. Toung, 23-27. 

Young found it impoſſible to coagulate milk with any of the parts of vegetables 
[ except the purple flowers of the artichoke. Theſe were infuſed in cold water, 
with a little ſalt, and the infuſion added to nearly boiling milk. He tried without 
ſucceſs the leaves of the artichoke, the flowers of the common thiſtle, and of the 
centaury, and the juice of the ſorrel. He alſo anticipated Parmentier and Deyeur 

in diſcovering the ineſſicacy of gelatin. Young, 21. 

Parmentier and Deyeux, on the contrary, ſucceeded in coagu'-ting milk with 
the flowers of the thiſtle, as well as with thoſe of the artichoke, and likewiſe with 
nut-gall, and with acid plants in general. They tried ſumach, cinchona, and the 
bark of the Indian maronnier, without effect. Mem. Soc. Med. 1787-8. 460. 463 

© In treating the tartareous with the nitric acid, Weſtrumb procured a mal} ' 
quantity of a white powder, which had all the properties of the ſaccholaQiic acid 
Journ, Phyſ. XLII. 43%. 

The following appears to be the moſt convenient proceſs for obtaining ſaccho· 
lactic acid. It is given by Boyſſon, Mem. Sor. Med. 1787-8. 619. Once ounceet 

„ ſugar of milk was diſſolved in water, and the ſolution evaporated to two ounces, 

[ which were digeſted for ſeveral days in a gentle heat, with nine drachms of nitric 
[1 acid. When evaporated to the conſiſtence of honey, the mixture was diluted and 
j filtered, the ſaccholactic acid, which had been formed, remaining in a white pov. 
= der on the filtering paper. A freſh quantity of nitric acid was added to the filtered 
1 liquor, and the former proceſs repeated, till the whole of the fugar of milk was 
= converted into ſaccholactic and oxalic acids. By this method, 1 ounce of ſacchs- 
| laQtic acid, and 9 drachms 48 grains of oxalic acid were procured from 4 ounces 
of ſugar of milk, and 17 ounces of nitric acid. 

Pure caſeous matter melts in the heat of a water-bath, and becomes dudiic 
and ſemi-tranſparent like horn; but, when i it cools, it hardens again, and becomes 
| | brittle, It may be preſerved for a long time in this tate without putreſaQion. 
C Mem. Soc. Med. 1787-8. 468. 
= . - © Parmentier and Deyeux ſought in vain for the phoſphoric acid, which Scheclt 
k 6 \ | had announced as being combined with an exceſs of lime in caſeous matter. 4% 
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Clem, VI. 190. Scheele gives the following account of his diſcovery.— After 
« {eyeral times abſtraRing nitrous acid from curds, Lat laſt obtained a white re- 
« Gduum, which was nitrated lime and animal earth. The ſame earth I obtained 
« from the reſiduum remaining after the diſtillation of curds, and its further cal- 
« cination in 2 crucible by means of nitre; for, without nitre, this reſiduum 
« proves Very difficult to be reduced to aſhes. Thirty parts of dried curds con- 
« tained about three parts of animal earth.” Zſays, 268. | 
> Fixed alkalis diſſolve caſeous matter readily, when aſſiſted by heat. During 
the diſſolution, ammoniacal gas is diſengaged. This ammoniac is formed in con- 
{-quence of the action of the alkali upon the caſeous matter, for recent cheeſe con- 
tains no ammoniac. Fourcroy aſſerts, that when dried cheeſe is uſed, no ammo- 
niac.is diſengeged · The ſolution of cheeſe in fixed alkali has a reddiſh brown co- 
lour; ad when much heat has been uſed, depoſites carbonaceous matter. Acids 
precipitate from this ſalution a black fuſible ſubſtance, of an oily nature, and diſ- 
ge from it at the ſame time a particular kind of hepatic gas. This gas has 
the ſmell of ſulphurated hydrogen gas, and blackens ſilver, but appears to con- 
tain no ſulphur. It is probably the ſame with the animal hepatic gas, diſcovered 
by Dr Crawford. Ph. Tr. 1790. Mem. Ac. Sc. 1789. 314 - Ann. Chem. VI. 190. 
Scheele had long ago obſerved, that “ if curds diſſolved in quicklime, or cauſtic, 


« alkali, be precipitated by vinegar, a diſagrecable hepatic ſinell is produced,” —. 


Eſſays, 267» | 
Caſeous matter diſſolves in ammoniac, without the aſſiſtance of heat, far more 


readily than albumen. A 
| According to Scheele, © the vegetable acids, and the acid of milk, diſſolve 
« little or nothing of the curds. 266. According to Parmentier and Deyeux, 
caſeous matter diſſolves moſt readily in diluted acids, and particularly in the ace- 
tous, Ain. Chem. VI. 189. Fourcroy mentions the lactie and diluted ſulphuric 
acids as powerful ſolvents of caſeous matter. Mem. Ae. Sc. 1789. 314. | 
Though many circumſtances render it probable, that butter abſorbes atmo- 


ſpheric oxygen during its ſeparation from the other parts of milk, yet the firſt is 


not deciſively eſtabliſhed, and ſome of Dr. Young's experiments are in oppoſition 


to it, Cream, he aſſerts, ſeparates from milk; and butter is formed by agitation 
from cream, as ſpeedily in exhauſted veſſels as in veſſels full of aur, De Latte, 10, 
15. Ann, Chem. VII. 168. Mem. Ac. Sc. 1789. 310. | 
Cream has its temperature raiſed 40 in churning. Young, 18. 


| There is no acid evolved in the proceſs of churning, Recent milk affords 


butter milk without acidity. Aun. Chem. VI. 186. 


® It has not been ſhown, that the rancidity of butter depends on the evolution of 


an acid, Rancid butter communicates no acid properties to water in which it is 


melted, Ann. Chem. VI. 186. Mem. Soc. Med. 1787-8. 444. Butter owes its 
diſpoſition to rancidity, to the caſeous and gelatinous matter which it contains; 


and, therefore, waſhing it in water leſſens its tendency to become rancid. 
* The milk of ruminating animals contains a greater quantity of caſeous mat- 

ter and butter, and paſſes more ſpeedily to an acid ſtate, than the milk of non- 

tumigating animals: The milk of the latter contains a greater quantity of 

and ſugar of milk. | 3 
Mil paſſes very ſlowly to putreſa ion. 
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CHAPTER IV. 


CONCERNING FAT, 


F AT is a concrete oily matter, contained in the cellular mem. 
brane of animals; it is white, or yellowiſh, with little or n0 
ſmell or taſte, and differs in all animals in its ſolidity, colour, 
taſte, &c. and likewiſe in the ſame animal at different age:, 
In infancy it is white, inſipid, and not very ſolid; in the adult 
it is firm, and yellowiſh ; and in animals of an advanced age, 
its colour is deeper, its confiſtence various, and its taſte in ge. 
neral ſtronger. The fat of man, and of quadrupeds, is con. 
fiſtent, white, or yellow. That of birds is finer, ſweeter, 
more unctuous, and in general less ſolid. In cetaceous ani. 
mals and fiſhes, it is almoſt fluid, and ſrequentiy placed in pe- 
culiar reſervoirs, as in the cavity of the cranium. It is like. 
wiſe found in ſergents, inſects, and worms: but in theſe ari- 
mals it is only met with among the viſcera of the lower belly, 
on which it is placed in ſeparate portions, being ſcarcely eve: 
obſerved but in minute quantities, on the muſcles, or beneath 
the ſkin. 

It has been obſerved, that the fat of fru, givorous 1 herki- 
vorous animals is firm and ſolid, while that of carnivorous 
animals is more or leſs fluid. It muſt, however, be remarked, 
that the fat is always leſs ſolid and concrete, in the warm and 
living animal, than in the ſame animal en dead and cold, in 
the hands of the diſſector. 

Fats vary, according to the parts of the animal from which 


ſkin; - it is leſs firm between the muſcular fibres, or near move- 
able viſcera, ſuch as the heart, the ſtomach, and the inteſlines. 
It is more abundant in winter than in ſummer; it appears 
deſtined to maintain the heat in thoſe regions wherein it is 
placed, as many facts, collected by phyſiologiſts, demonſtrate. 
It even appears to contribute to the nouriſhment of animals, 
as is obſervable in bears, the mountain rat, the dormouſe, &c. 
and in general all animals, forced to long abſtinence, in which 
the fat melts, and gradually diſappears. - 


. 


gating its chemical properties, it muſt be cut in pieces, and 
the membranes and veſſels ſeparated ; it is afterwards to be 
waſhed with much water, and melted in a new earthen veſſel, 
with the addition of a ſmall quantity of water.; when this fluid 


is diſſipated, and the ebullition ceaſes, it muſt be poured into a 


glazed earthen veſſel, where it fixes, anfl becomes ſolid. 
Fat has not yet been examined ſufficiently to aſcertain all its 
chemical properties. The action of fire; air, and certain men- 
ſtruums, on this ſubſtance, only are known. It is nevertheleſs 
highly neceſſary to be perfectly acquainted with this animal 
ſubſtance, in order to judge of its uſes; concerning which no- 
thing is yet certainly known, and more eſpecially the alterations 
it is ſubje& to in living bodies, | 

The fat of any animal, expoſed to a gentle heat, liquifies, 
and congeals by cooling. If it be ſtronctly heated, with con- 


tat of air, it emits a ſmoke of a-penetrating ſmell, which ex- 


cites tears and coughing, and takes fire when ſufficiently heated 
to be volatilized : the charcoal it affords is not abundant, If 
fat be diſtilled on a water-bath, an infipid water, of a flight 


animal ſmell, is obtained, which is neither, acid nor alkaline, . 


but which ſoon- acquires a putrid ſmell, and depoſites filaments 
of a mucilaginous nature. This phenomenon, which takes 
place with the water obtained by diſtillation on the water-bath, 
from any animal ſubſtance, proves, that this fluid carries up 
with it a mucilaginous principle, which is the cauſe of its 
alteration, Fat, diſtilled in a retort, affords phlegm, at firſt a- 
queous, and afterwards ſtrongly acid; an oil, partly liquid, and 
partly concrete; and a very ſmall quantity of charcoal, exceed- 
ingly difficult to incinerate, in which Crell found a ſmall 
quantity of calcareous phoſphat. Theſe products have an acid 
and penetrating ſmell, as ſtrong as that of the ſulphureous 
acid, The acid is of a peculiar nature, and has been careful. 
ly examined by Crell ; but as it is very difficult to obtain 
by diſtillation, this celebrated chemiit has uſed a much more 
certain and expeditious proceſs, which we ſhall preſently de- 
ſeribe. The concrete oil may be rectiſied, by repeated: diſtil. 


lation, ſo as to become very fluid, volatile} and penetrating ; in 


: word, to preſent all the characters of a true eſſential, or 


To prepare fat fof pharmaceutical purpoſes, or for inveſti». 
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pneumato-chemical apparatus. 


by two methods: water alone is capable of carrying off the 


part of the rancid fat is put into a ſaponaceous ſtate by its acid, 


into. 


concentrated ſulphuric acid, which diſengaged the ſebacic. To 
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volatile oil. Twenty-eight ounces of human fat afforded Cre; 
twenty ounces five drachms forty grains of fluid oil, thre, 
ounces three drachms and thirty grains of ſebacic acid, thre, 
ounces one drachm forty grains of a brilliant charcoal, con. 
fiderably reſembling plumbago, or carbure of iron, as Mor. 
veau remarks. Five drachms ten grains of matter were 
loſt in this analyſis, which may be. attributed to the water in 
vapour, and the elaſtic fluids, becauſe Crell did not uſe the 


Fat expoſed to a hot air, alters very quickly ; the mild, and 
ſcarcely ſenſible ſmell, is changed to ſtrong rancidity. This al. 
teration appears to conſiſt of a true fermentation, by which the 
acid is developed and diſengaged. Though this acid appears 
to be of the nature of the ſebacic acid, yet I cannot think that 
the oily part of the fat 1s the ſole cauſe of the change, but that 
the peculiar animal mucilage, which ſubſequent analyſis. wil 
diſcover, has alſo a ſhare in it. Rancid fat may be correQe 


acid it contains, as Poerner has obſerved; alcohol has the 
ſame property, according to Machy. This proves, that a 


and by that means rendered ſoluble in water, and in alcohol: 
either of theſe fluids may therefore be uſed with ſucceſs to de. 
prive fat of its rancidity. 

When fat is waſhed with a great quantity of diſtilled water, 
the fluid diſſolves a gelatinous matter, which may be exhibited 
by evaporation ; but the fat always retains a certain portion of 
this matter, with which it is intimately combined, and on 
which its property of fermenting depends. The action of wa 
ter on this anumal ſubſtance hes not yet been further inquired 


Crell, and the chemiſts of Dijon, hows explained the ation 
of alkaline ſubſtances on fat. It has been long fince known, 
that the pure alkalis form a kind of ſoap with fats. Crell, by 
treating this ſoap with a ſolution of alum, or acid ſulphut 
of alumine, ſeparated the oil, and obtained the ſebat of 
potaſh, by evaporating the fluid. He diſtilled this ſalt wit 


deprive this of the portion of ſulphuric acid it may be conti 
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minated with, Crell direQs it to be re- diſtilled from one- fourth 
of the ſebat of potaſh, which muſt be reſerved for this uſe. It 
may be aſcertained that it contains no more ſulphuric acid by 
the addition of the acetit of lead; for if the precipitate be to- 
tally ſoluble in vinegar, it does not contain ſulphuric acid. 
The chemiſts of the academy of Dijon uſe a more ſimple pro- 
ceſs to obtain the ſebacic acid. Suet is melted, and quicklime 
added; when the mixture is cold, it is boiled in a large quan- 
tity of water, which, by filtration and evaporation, affords the 
ſebat of lime, of a brown colour, and acrid taſte. This is pu- 
ried by calcination in a crucible, ſolution, and filtration; a 
ſufficient quantity of water, impregnated with carbonic acid, 
being added, to ſeparate the ſuperabundant lime. The fluid 
being evaporated, affords a white ſalt, from which, by diſtil- 
lation with the ſulphuric acid, the ſebacie acid is diſengaged, 
This acid is formed by heat in the butter of cocoa, ſpermaceti, 
and probably in all fixed vegetable oils. The following are its 
characters: it is liquid, white, and af a very firong ſmell; it 
emits white fumes, is decompoſed by fire, becomes yellow, 
and affords carbonic acid. It ſtrongly reddens blue colours; 
unites, in all proportions, with water; forms a cryſtallizable 
alt with lime; and with potaſh and ſoda, ſalts which cryital- 
lize in needles, and are fixed in the fire. It diſſolves gold, 
when united with the nitric acid; attacks mercury and filver ; 
precipitates the nitrat and acetit of lead ; it decompoſes tartarit 
of potalh by precipitating tartareous acidule, or cream of tar- 
tar, and likewiſe decompoſes the alkaline acetits. When ſtrong- 
y heated on ſulphuric ſalts, it ſeparates the acid in the ſul- 
phureous ſtate. It precipitates the nitrats of mercury and of 
lilver, Many of theſe properties induced Crell to think, that g 
the ſebacic acid might be nothing more than a modification of 
the muriatic acid; but Morveau obſerves, that as it decom- 
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ö poſes corroſive muriat of mercury, that character alone is ſuffi. i 
t cient to diſtinguiſh them. 1 
t Concentrated mineral acids produce a change in fat, which | | 1 F 
X is fimilar to that produced by combuſtion. The ſulphuric acid 0 [ 
. gives to it a brown colour, the nitric acid a yellow citron colour, | J 
Is Sulphur unites very readily with fat, and formy a combination, | | 1 
which has nut yet Leen accurately examined, | 6 | L 
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Fat is capable of diſſolving certain metals; it unites with 
mercury in the well known preparation called mercurial oint. 
ment. For this purpoſe, the metal is triturated- with 
lard for a long time; the mercury becomes divided, attenuated, 
and ſo intimately united with fat, that it communicates to it a 
flate-colour, and loſes its metallic form. This union, however, 
appears to be nothing more than an extreme diviſion, or a 
moſt there is only a ſmall portion of the mercury diſſolved in 
the ſtate of a black oxyd by the acid of the fat, fince globules 
of mercury may always be diſtinguiſhed by a lens in the beſt 
prepared"ointment. _ | 

Lead, copper, and iron, of all the metals, are the moſt eafily 
altered by fat. The oxyds of theſe metals combine very rea. 
dily with this ſubſtance ; and for that reaſon it is dangerays to 
leave food of a fat nature in veſſels of copper, or even in thoſe 
of earth, which are covered with glaſs of lead. In the com. 
binations of fat with the oxyds of metals, it is obſerved, that 
the latter aſſume readily the metallic ſtate when heated : this 
phenomenon ariſes from the hydrogen gas, which is diſengaged 
from the fat, and unites with the oxygen of the oxyds. 

Moſt vegetable matters are capable of uniting with fat; er- 
tracts and mucilages give it a degree of ſolubility in water, or 
at leaſt favour its ſuſpenſion 1n that fluid, 

It combines with oils in all proportions, and communicate 
to them a part of its confiſtence. "LF 

Theſe are the chemical properties of fat which are at preſent 
known: they teach us, that this ſubſtance greatly reſemble 
butter; that is to ſay, it is a kind of concrete fixed oil, which 
owes its ſolidity to the oxygen which chemiſts have hitherto 


attributed to the acid. 


With regard to its uſes in the animal economy, befides thit 
of maintaining the heat of thoſe parts which it ſurrounds, and 
the agreeable plumpneſs and pliancy it produces, together wii 
the whiteneſs it communicates to the ſkin: it likewiſe appear, 
according to Macquer, to be of uſe in abſorbing the ſuper- 
abundant acids which may exiſt in the bodies of living crez- 
tures; it is, as it were, the reſervoir of thoſe ſalts. It is like 
wiſe known, that too great a quantity of acid, introduced into 
the body of an animal, diſſolves and melts the fat, doubtle(s by 


. 
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rendering it ſaponaceous, and conſequently more ſoluble. The 
erceſſive abundance, and more eſpecially the alterations of the 
lat, produce dangerous diſorders in the animal economy, whoſe 
ſymptoms and effects have not yet been well examined; Lorry 
has particularly attended to the nature of fat, and has diſcover- 
ed a ftriking analogy between this ſubſtance and bile. This 
analogy appears indeed to be founded on the fat nature of bile, 
an the colour which the fat aſſumes in bilious diſeaſes, on the 
melting and diſappearance of the fat in long continued affec- 


tions of the liver, on the cruel method of increaſing and of 


ſoftening this viſcus in ſome birds, in melting their fat by long 
ination, combined with a dry and long continued heat, &. 

Fat is uſed in foods, and is nouriſhing for ſuch perſons as 
have ſtrong digeſtive powers. It is uſed externally in medi- 
cine, as a, ſofteuing remedy ; and as ſuch it enters into the 
compoſition of ointments and plaſters. | 

The marrow, contained in long bones, exhibits the ſame 
properties as fat; but the comparative analyſis has not been 
yet made with ſufficient accuracy to deſcribe its chara&eriſtic 


properties. 


NOTE ON CHAPTER IV. 


Tas nitric acid is decompoſed during its aRtion on unge f the, gungen come 
bines with the azunge, while the azotic gas eſcapes in a pure ſtate. This action is 
promoted by heat, If 2 parts of acid be heated with 16 parts of azunge, an oint- 
ment of a firm conſiſtence is formed, which has been termed by its diſcoverer, 


Pommade Oxygencs, Eſſai ſur les Proprictis Medicinales de Oxygene, par Alyon, p. 45+ 
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"CHAPTER V. V 
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CONCERNING THE BILE AND BILL4RY CALCULL, 
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Tue bile, or gall, is a fluid of a green calour, more or leſs 
yellow, of a ſtrong bitter taſte, and of a faint and nauſeous 
ſmell; which is ſeparated from the blood by a glandulous 
viſcous, "univerſally known by the name of the liver. It 
is collected in moſt animals, except inſects and worms, in 2 
receptacle near the liver, called the Gall-Bladder. The human 
bile has not yet been much examined, on account of the diff 
culty of procuring a ſufficient quantity: the gall of the ox has 
been more particularly examined by chemiſts; | 

This liquor is of a glutinous, or almoſt gelatinous conſt 
ence ; it pours out like ſyrup ; ; and by 1 it lathers like 
ſoap- water. 4 

When diſtilled in the e! it affords a phlegm, which; 
neither acid nor alkaline, but after a certain time putrefies. This 
phlegm has often exhibited to me a ſingular character; it emits 
an odoriferous ſmell, of confiderable ſtrength, and greatly re- 
ſembling that of muſk or amber. This experiment has often beer 
made in my laboratory. It takes place, more eſpecially when 
bile, ſlightly altered by having been kept ſome days, is ſubmit- 


| ted to diſtillation. When all the water which bile affords in 


the water-bath has been diſtilled off, the reſidue has the form ol. 
an extract, more or leſs dry, and of a deep and browniſh green, 


This extract of bile attracts the humidity of the air, is very 
| tenacious and pitchy, and is totally ſoluble in water; by diſti 


ling it in a retort, it affords a yellowiſh and alkaline phlegm, 
an empyreumatic animal oil, much ammoniacal carbonat, and 


an elaſtic fluid, conſiſting of a mixture of carbonic acid and 


hydrogen gas; after this operation, a coal remains of conſidet- 
able bulk, and leſs difficult to incinerate than thoſe we have 
hitherto ſpoken of. According to Cadet, who communicate! 
a very valuable memoir, on the analyfis of bile, to the Ace- 
demy, in the year 1767, this coal contains carbonat of ſoda, 


THE BILE. 293 


animal earth, and a ſmall portion of iron *. It muſt be obſerved, 
that this diſtillation muſt be made lowly, becauſe the matter 
expands conſiderably ; as to the ſalt which Cadet mentions, as 
exiſting in the charcoal of bile, and which he conceives to be 
of the ſame nature with ſugar v. milk, it is obvious that ſuch 
a ſubſtance could not reſiſt the ſtrong heat neceſſary to reduce 
bile to the carbonaceous ſtate. f 

Bile expoſed to a temperature between 65 and 8; degrees, . 
quickly changes, its ſmell becomes more nauſeous, its co- 
jour is deſtroyed, whitiſh mucilaginous flakes are precipitated, 
its viſcidity diſappears, and its ſmell ſoon becomes fetid and 
penetrating. When the putrefaction is in an advanced ſtate, 
its ſmell becomes ſweet, and reſembles amber. Vauquelin has 
diſcovered, that the bile of the ox, heated in the water- bath, 
and ſlightly evaporated, may be afterwards. preſerved for many 
months without alteration, as is likewiſe the caſe with reſpe& 
to vinegar, which has been boiled. He has likewiſe diſcovered, 
that the altered bile of the ox, which exhales. a fetid ſmell, 
and has a brown dirty and turbid colour, becomes of a beauti- 
ful green, and loſes its ſmell when heated, ſome concrete albu- 
minous flakes are then ſeparated from it, 

Bile is very ſoluble in water; and when thus diluted, be- 
comes of a yellow colour, which 1s nam in proportion to 
the quantity of water added b. 

All the acids decompoſe it in the ſame manner as ſoap, and 
produce a eoagulum. If this mixture be filtrated, and the 
fluid evaporated, a neutral ſalt is obtained, which is found to 
conſiſt of the acid made uſe of and ſoda. This valuable experi- 
ment, firſt made by Cadet, proves the exiſtence of ſoda in the 
bile. The matter remaining on the filter, in theſe experi. 
ments, is thick, viſcid, very bitter, aud very inflammable; its 
colour and conſiſtence vary, according to the nature and con- 
centration of the acid made uſe of. I have obſerved, that the 
ſulphuric acid gives it a deep green colour ; the nitric acid, 
ſome what concentrated, a brilliant yellow; and the muriatic 
acid, a very beautiful light green colour: theſe colours, how- 
ever, vary greatly, according to the ſtate of the bile, and of 
the acids, This precipitate has been conſidered as a ſubſtance 
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ſimilar to refiv, which ſwells, melts, and takes fire on hot 
coals, is totally ſoluble in alcohol, and water precipitates it 
like the reſinous juices. The action of acid on bile, proves, 
therefore, that it is a true ſoap, formed by an oil of the natute 
of reſins, combined with ſoda, They likewiſe indicate the 
preſence of a certain quantity of, the albuminous matter in 
this animal fluid, which cauſes it to coagulate by fire, by acids, 
and by alcohol; it is the ſame principle likewiſe which pro. 
duces its putrefaftion. - 

Neutral ſalts, mixed with bile, — its — 

Metallic ſolutions, and bile, mutually decompoſe each other ; 
the ſoda of this humour unites to the acid of the ſolution, and 
the coloured oil of the bile r in combination with 
the metallic oxyd. F 

Bile unites. — with od avs takes them: out of clots 
in the ſame manner as foap ©. 

This fluid is ſoluble in alcohol, which ſeparates. the albomi- 
nous matter. The tin&ure of bile is not decompoſed by wa- 
ter; which ſhows, that this ſubſtance is a true animal ſoap, 
equally ſoluble in aqueous and ſpirituous menſtrua. Ether 
likewiſe diſſolves it very readily. 

Vinegar decompoſes bile in the ſame manner as the mineral 
acids; when the filtrated liquor is evaporated, the accetit of 
ſoda is obtained, well cryſtallized. 

From theſe ſeveral experiments, - it follows, that bile 1s a 
compound of much water, a peculiar aroma, albuminous muci- 
lage, a peculiar, concreſable oi}, and carbonat of ſoda 4, Cadet 
found it to contain a ſalt, which he thinks to be of the nature 
of ſugar of milk, and whoſe exiſtence has been ſince confirmed 
by Van Bochaute. But it is probable, that this pretended 
ſaline matter, is rather analogous. to the lamellated ſhining 
and cryſtalline oily ſubſtance, which Poulletier diſcovered in 
the human biliary calculi, and of which we are about to treat. 

Bile, confidered with reſpect to the animal economy, is 4 
fluid which appears to aſſiſt the proceſs of digeſtzon. Its ſapo- 
naceous quality renders: it capable of uniting oily ſubſtances 
with water. Its bitter taſte proves, that it ſtimulates the in- 
teſtines, and promotes their action on the aliments. Roux, # 
celebrated phyſician and chemiſt of the Faculty of Medicine a 
| +a 
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Paris, whoſe premature death is a heavy loſs to the ſciences, 
was of opinion, that the bile 1s likewiſe principally calculated 
to evacuate the colouring part of the blood from the body ©. It 
appears to be decompoſed in the duodenum, by the acids which 
are almoſt always diſengaged in digeſtion. It is certain, at 
leaſt, that it is greatly altered, eſpecially in its colour,” when 
it compoſes part of the excrements. Judicious phyſicians may 
therefore, in many caſes, make uſeful inferences from the in- 
ſpection of theſe matters, which indicate the ſtate of the bile, 
and that of the liver, which ſeparates it. | | 

The extract of the gall of bullocks, and of many other ani- 
mals, is uſed as a very good ſtomachie medicine. It ſupplies 
the defect and inactivity of the bile, reſtores the tone of the 
ſtomach, and eftabl#hes the functions of that organ, when de- 
bilitated; but great care muſt be taken in its uſe, becauſe it 
is acrid and heating; and it muſt be adminiſtered only in very 
ſmall doſes, eſpecially in irritable ſubjects. Of the biliary cal- 
culi ſome aſcribe peculiar virtues, to the gall of filkes 3 but the 
notion has not been confirmed by experience, and it is to. be 
ranked in the too numerous claſs of mn which ſtill exiſt 
in the materia medica. 

Whenever the human bile is detained in the gall-bladder by 
any cauſe, and eſpecially by ſpaſmodic contractions, as in me- 
lancholic or kyſteric diſorders, long continued grief, &c. it 
thickens, and produces brown, light, inflammable concretions, 
of a very ſtrong bitter taſte, which are called b:hary calculi. 
Theſe concretions are often very numerous, diſtending the gall- 
bladder, and ſometimes entirely filling it. They produce vio- 
lent hepatic cholics, vomiting, jaundice, &c. I diſtinguiſh 
them into three varieties: the firſt are brown, blackiſh, irre- 
gular, tuberculated, and formed, as it were, by biceps. The 
| lecond, which are harder, brown, yellowiſh, or greeniſh, ex- 
tibit concentric layers, and are often covered with a dry, 
imooth, and grayiſh cruſt, Their form is commonly angular 
and polyhedral. The third variety comprehends the white, 
oval concretions, more or leſs irregular in their form, covered 
with a whitiſh, and often unequal cruſt, in layers of a pathoſe 
appearance, or in tranſparent cryſtalline plates, often radiating 
tom the centre to the circumference. 
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The biliary calculi, of the ſecond variety, have been exs. 
mined by Poulletier de la Salle. He has obſerved, that they 
are diſſoluble in alcohol. After having digeſted the ſtones in 
ſtrong ſpirit of wine for a certain time, he obſerved, that the 
fluid was filled with ſlender, brilliant, cryſtalline particles, hay. 
ing all the appearances of a ſalt ; and the experiments made 
on this ſaline ſubſtance, gave occaſion to ſuſpect, that it waz 
an oily ſalt, fimilar, in ſome of its properties, to the acid alt, 
known by the name of fuers of beriz5ir, but its nature is not 
at all known f. From the experiments of this philoſopher, it 
ſeems, that this ſalt is only contained in the biliary calculi 
of man, as he did not find it in thofe of oxen. This fingular 
fact requires to be confirmed; for Vauquelin and J have found 
a ſmall quantity of lamellated matter in the calculi of the ox, 

The diſcovery of Poulletier de la Salle has thrown light on 
ſome facts, collected by the Royal Society of Medicine, re. 
ſpe&ing the ſtones of the gall-bladder. This ſociety received 
from ſeveral phyſicians, biliary calculi of che third variety we 
have mentioned, which have not hitherto been deſcribed. 
They conſiſt of a maſs of cryſtalline tranſparent lamine, ſimi. 
lar to mica, or talc, which have abſolutely the ſame form a 
the ſalt diſcovered by Poulletier. It even appears, that the 
human bile is capable of affording a great quantity of thele 
cryſtals; for the Society of Medicine is in poſſeſſion of a gall 
bladder entirely filled with this ſaline tranſparent coneretion. 
I have two others of the ſame kind, which were given to me 
by my colleagues Leprieux and Halli. On examining thele 
cryſtallized biliary calculi. I have found' that they are of an 
oily nature, ſimilar to ſpermaceti. | 

Soap, the mixture of oil of turpentine and ether, Kc. have 
been propoſed to diſſolve the biliary calculi. It is an impor- 
tant obſervation, that they are only found in the gall-bladder 
of oxen, after dry ſeaſons, and a ſcarcity of freſh fodder ; and 
that they diſappear in the ſpring and ſummer, when theſe ani. 
mals find abundance of green and ſucculent vegetables. Tit 
butchers are well acquainted with this phenomenon ; they know 
that theſe ſtones are found in oxen from the month of Novem- 
ber to the month of March, and not afterwards. This pheno- 
menon ſufficiently ſhows the power of the ſaponaceoys juict 
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of plants in diſſolving the biliary calculi. Vet it is not to be 
thought, that medicines, however active and volatile, can be 
introduced into the gall-bladder in ſufficient quantity to diſ- 
ſolve the biliary calculi, with the ſame energy as in our ex- 

riments. In my opinion, the ceſſation of ſpaſm, and conſe- 
quently the dilatation of the biliary canal, 1s the true cauſe of 
the good effects of the ethereal mixtures that have been pro- 
poled by Durande, which I have elſewhere recommended to 
de made up without oil of turpentine; beſides, being very 
heating, it produces no uſeful effect, but that of diminiſhing the 
volatility of the ether; and it has been already proved, that 
the yolks of eggs, and undoubtedly many other ſubſtances, will 
ſerve the ſame purpoſe as well, and without the ſame incon- 


veniences g. 
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* Uaper alſo obtained a ſmall quantity of muriat of ſeda from the aſhes of bile, 
and Richter ſucceeded in procuring the fame ſalt from bile, without calcination. 
The carbonaceous reſidue of bile emits an alliaceous ſmell during its incineration, 


and has therefore been ſuppoſed to contain phoſphoric acid. Fontana alleges, that 


the bile of the ox contains phoſphat of magneſia. Ar. Chim. IV. 172. The ex- 
iſtence of calcarcous earth in the reſidue of bile was diſcovered by Cadet. Rick. 
ter ſouglit in vain for the iron which Cadet had detected in the ſame reſidue. 
Richter circa bilis naturam Erlange, 1788, 27. V en the reſidue of bile, after 
diſtillation, is butned, the ſoda is apt to be volatilized. - Ar. Chim, VII. 180. 

d Bile, diluted with water, is ſaid to become ſooner putrid than when undilut- 
ed, Fordyce on Digeſtion, 68. 

c It was attempted to combine bile with vegetable and with animal oils, by agi- 
tation and by trituration, but without ſucceſs. Bile appeared to be leſs diſpoſed 
to unite with oil, than eitheir mucilage or ſaliva. Ramſay de Bile, Edinburgh, 1757. 
Cap. 3. M*Lurg had the ſame want of ſucceſs. Cn Bile, 10. . 

© The albuminous part of bile was diſtinguiſhed from the reſinous part by Ram- 
fax. He relates, that a white, viſcid, putreſcible matter, was ſeparated from bile 
by alcohol. He adds, that when the extract of bile, or the precipitate of bile by 
acids, was digeſted in alcohol, this putreſcible part remained undiſſolved. He 
allo found that it could be ſeparated from bile by acetous and pyrolignous acids, 
and by ſulphat of potaſh. None of theſe ſubſtances precipitated the reſin of bile. 
De Bile, 57. 3 

The reſin of bile, as it is called, reſembles, in ſome particulars, the vegetable 
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reſins, but differs from them eſſentially in many of its properties. It melts at 129 
It is extremely inflammable, and burns with rapidity, like any bituminous (1, 
ſtance, It is ſoluble in alcohol, and precipitated from it by water, It is ay 
and bitter to the taſte ; but it is diſſolved by cauſtic alkalis, and is even ſoluble 
in water, It is precipitated, without change, by diluted acids, from its (olutic 
either in water or in alkalis, It is ſaid to afford ſebacic acid by diſtillatia 
Ramſay de Bile, 17 57. Fourcroy, Mem. Soc. Med, 182-3, and Arn, Chim. VII, San, 
ders on the Liver, 1793. 

The reſin of bile is precipitated by oxygenated muriatic acid in a white concrey 
form reſembling tallow. The reſin in this ſtate, though it has loſt its colour ang 
ſmell, retains its bitterneſs. It has become more fuſible, and melts about 100. 
It diſſolves readily in warm water, and in alcohol, without the aſſiſtance of beat. 
When it is heated with alcohol, a quantity of ether is formed. It is {till prey; 
tated by acids from its ſolution in water; and though ſoluble both in water and 
in alcohol, the addition of water to its ſolution in alcohol occaſions a copious pre, 
cipitation. Ann. Chim. VII. 176. 

© Dr. Boſtock of Liverpool has facceaded | in forming a ſubſtance extremely 6. 
milar to the reſin of bile, from the craſſamentum of blood digeſted with the nitri 
acid. Two ounces of craſſamentum were boiled with one ounce of nitric acid, 
till the whole of the craſſamentum was diſſolved. During the diſſolution, a gran 
quantity of azotic gas was diſengaged, and a ſmall quantity of nitrous and carbs 
nic acid gas. When the ſolution cooled, a lamellated ſubſtance, conſiſting chief 
of adipo-cire was depoſited, and the ſupernatant liquid was of a dark green to- 
lour. It was ſaturated with potaſh. No precipitation followed, but the cryllal 
of nitrat of potaſh procured by evaporation were impregnated with a browniſh 
coloured matter, ſoluble in alcohol, This matter, when ſeparated from the ales 
hol, had a pitchy conſiſtence, a deep yellow colour, and a bitter taſte. When bail. 
ing water was poured on the adipo-cire, a ſimilar matter was procured from it 
De Secretione, din. 1798. 

Welter has alſo procured a cryſtalline ſubſtance, poſſeſſing ſome of the propertis 
of bile, by repeatedly treating ſilk with nitric acid. This ſubſtance he calls ane 
{bitter ). It has the bitterneſs of bile, and is ſoluble both in water and in alcohol; 
but it is volatile in the fire, cryſtallizes in regular forms, and its colour, which 
yellow, is extremely fixed, It alſo forms with nitrat of potaſh, a triple compound 
which has a golden colour, and detonates like gunpowder. Ann. Chim, XXIX. 501 

From the ſubſequent experiments of Fourcroy, it appears, that this cryſlalle 
matter is hardly at all ſoluble in alcohol, at the temperature of 559 ; but at the 
temperature of 167, one part of it is diſſolved by 19 parts of alcohol. It is - 
fuſible at the temperature of 234% Ann. Chim. VII. 190. 

© On the ſubje& of biliary calculi, conſult Encyclopedie Methedique Chinic 
Ann. Chim. III. v. & XVI. Saunders on the Liver 1793. Delius de Choletithis, 17% 
Simmering de Concrementis Biliariis, 
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. CHAPTER VI. 


CONCERNING. THE SALIVA, THE PANCREATIC JUICE, AND THE 
GASTRIC JUICE, 


AxatontsTs and phyſiologiſts have obſerved a great analogy 
between the ſaliva and the pancreatic juice. The ſalivary 
glands, and the pancreas, have 1n fact a ſtruQture entirely of 
the ſame kind, and the uſe of the fluids, ſecreted by theſe or- 
gans, appears to be the ſame. Man, and quadrupeds, are the 
only animals in which the ſaliva exiſts ; or at leaſt the ſalivary 
glands have not been obſerved in any other animals. 

No accurate chemical experiments have yet been made with 
theſe two fluids, This circumſtance may be attributed to the 
lificulty of procuring either, even in very ſmall quantities. 
It is only known, that the ſaliva is a very fluid juice, ſeparat- 
ed by the parotides, and many other glands, which continual- 
ly flows into the mouth, but moſt abundantly during maſtica- 
tion, It appears to be of a ſaponaceous nature, impreg- 
nated with air, which renders it frothy ; at leaves but a 
{mall reſidue, when evaporated to dryneſs ; but it forms, ne- 
rertheleſs, certain ſalivary concretions in the paſſages which 
convey it into the mouth. It appears to contain an ammonia- 
cal ſalt, fince lime and cauſtic fixed alkalis diſengage from it a 
penetrating and urinous odour . Pringle, from experiment 
concluded, that the ſaliva is very ſeptic, and that it favours 
digeſtion, by exciting a commencement of putridity in the ali- 
ments, Spallanzani, and many other modern phyſicians, think, 
on the contrary, that it poſſeſſes the property of retarding and 
impeding putrefaction. 

The gaſtric juice is ſeparated by ſmall glands, or the arte- 
tial extremities, which open into the internal tunic of the ſto- 
mach. The ceſophagus likewiſe affords a ſmall quantity, e- 
ſpecially in the inferior region. Glands of conſiderable magni» 
tude are obſerved in many birds, which open into very ſenſi- 
ble excretory duQts. Vicq. d'Azyr has carefully deſcribed 
thoſe which appear in the ſtork. 
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Some modern philoſophers have paid great attention to 4, 
gaſtric juice. Spallanzani, Scopoli, Monch, Brugnatelli, Car. 
minati, have, within the laſt few years, examined the proper. 
ties of this liquor. They collected it in the ſtomach of ſheey 
and calves, by opening them, after having ſuffered them * 
faſt for ſome time. They obtained it from carnivorous 238 
gallinaceous birds, by cauſing them to ſwallow ſpheres and 
tubes of metal, pierced with holes, and filled with very fine 
ſponge. Spallanzani examined the gaſtric juice of his own (tg. 
mach, by procuring a vomit, or by ſwallowing wooden tubes 
filled with different ſubſtances, to judge of the eſfect of the gal. 
tric juice on each of them. The experiments with tubes ha 
been before attempted by Reaumur. Laſtly, Goſſe of Ge. 
neva had the courage to cauſe himſelf to vomit a great ' 
number of times, by a proceſs which is peculiar to him. 
ſelf, and conſiſts in ſwallowing the air. From all the mo. 
dern obſervations, the galtric juice appears to poſſeſs the fil. 
lowing properties. 4) 

It is the principal agent of digeſtion, and changes the ali. 
ments into a kind of uniform ſoft paſte : it acts on the Rtomach 
itſelf after the death of animals. Its effects ſhow, that it is afol. 
vent, but of that peculiar nature, that it diſſolves animal and ye. 
getable ſubſtances uniformly, and without exhibiting a ſtronger 
affinity for the one than for the other. Far from being of the 
nature of a ferment, it is one of the moſt powerful antiſeptic 
we are acquainted with : and from. the experiments of the phi. 


loſophers before cited, its nature appears to be eſſentially dif 


ferent in the ſeveral claſſes of animals. According to Brugn 
telli, the gaſtric juice of birds of prey, and granivorous birds, 
is very bitter, and compoſed of a diſengaged acid, reſin, atl 


mal matter, and common ſalt; that of ruminating quadrupe6 


is very aqueous, turbid, and alt, containing ammoniac, al 
animal extract, and common ſalt. Morveau, having digelted 
portions of the internal tunic of the ſtomach of the calf in vr. 
ter, found that it has an acid character. Spallanzani thinks 
that this character depends on the aliments, as he never found 
the acid gaſtric juice in the ſtomach of carnivorous animals, 
but always in thoſe which feed on grain. Goſſe made tit 
ſame obſervation on himſelf, after having uſed crude de 
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getables for a long time. Brugnatelli thinks, that the white 
matter, in the excrements of carnivorous birds, contains phoſ- 
phoric acid; but Morveau obſerves, that his experiments are 
not concluſive . Scoppuli found muriat of ammoniac, and ſuſ- 
peas that the muriatic acid is produced by the vital power of 
animals; but no deciſive fact has been brought in ſupport of 


this opinion; every circumſtance, on the contrary, tends to 


how, that this acid comes from the food. Macquart and Vau- 
quelin have found, that the gaſtric juices of the ox, calf, and 
ſheep are conſtantly poſſeſſed of an acid character; but it ap- 
pears from their accurate experiments, that it is the diſengaged 
phoſphoric acid which gives to them this character f. They have 
alſo diſcovered that theſe juices alter and ſoon putrefy. The 
gaſtric juice of carnivorous animals poſſeſſes the ee 
qualities in the higheſt degree. 

Hence it may be concluded, 1. That that the gaſtric juice is 
not well known; 2. That it appears to be different in ſeveral 
:laſſes of animals, and in the ſame animal, according to the di- 
verſity of food; 3. That no proof has been brought to ſhow 
that it is a peculiar acid, and that we ſhould acknowledge the 
exiſtence of a gaſtric juice; 4. That its moſt-remarkable pro- 
perty conſiſts in its great ſolvent power, which extends even 
to bony and metallic ſubſtances ;. and it is even ſaid to be ca- 
pable of attacking filiceous ſtones; an indifference or equal at- 
tration for the matters it acts on d. | 

Its very ſtrong antiſeptic quality, which it communicates 
to all the bodies it is mixed with, and which even puts a ſtop 
to putrefaction, in ſubſtances which have already begun to be 
changed by that proceſs, has excited a greater degree of atten- 
tion than the others. Carminati, Jurine, and Toggia, have 
applied the gaſtric juice on wounds. Carminati has even uſed 
it internally; and they all agree with reſpect to its antiſeptic 
virtue f. But the experiments of Macquart and Vauquelin, 
which I have formerly quoted, and which were made in my 
own laboratory, prove, that this antiputrid quality does not 
belong to the gaſtric juice of ruminating animals, 


eee 
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® Encyclopedie Mibedigue, I. 4t. 
+ Journ. Phy, XX XIII. 380. Mem. Soc. Md. 1786. 355. 
+ Journ, Phyſ. XXVI. 161. 
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NOTES ON CHAPTER VI. 


** — 


a 1 is a very inadequate proof of the preſence of ammoniac in (alin, 
Cauſtic alkali, extricates ammoniacal vapours from animal ſubſtances, which co. 
tain only the clements of ammoniac, by enabling theſe clements to unite togethe, 
in conſequence of its own affinity for the elements with which they were former 
combined. 

Siliva contains an animal matter, coagulable by the corroſive muriat of mer. 
cury. It is alſo rendered turbid by alcohol. Fordyce de Catarrba, Edin. 1758. 

The ſaliva of the horſe, contains an animal matter coagulable by boiling water 
and by acids, and precipitated by alcohol. It alſo holds in ſolution, carbonat d 
ſoda, and muriat of ſoda. Mam. Soc. Med. 1980-1, 325. The human ſaliva al 
contains a ſenſible quantity of muriat of ſoda, | 

> Fourcroy ſeems to over-rate the ſolvent powers of the gaſtric juice; it ad 
upon food rather as a decompoſing principle than as a ſolvent : but, indeed, ity 
powers are known with as little preciſion as its chemical compoſition, They ban 
been rather extolled with blind admiration, than inveſtigated in the ſpirit of a. 
Iyfls. | 

It appears from the curious experiments of Mr. Smith, that the fubcutancoy 
parts of living animals, when wounded, or ſtimulated, pour out a ſecretion ana. 
logous to the gaſtric liquors in the property of coagulating milk, and in acting a 
a decompoſing principle on animal and vegetable ſubſtances, Arn. Chim. XXII 
180, FOR 
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' CHAPTER VII. 


CONCERNING THE HUMOURS, OR ANIMAL MATTERS, WHICH HAVE 

vor YET BEEN EXAMINED 3 SUCH AS SWEAT, THE NASAL u- 
cus, THE CERUMEN, TEARS, THE GUM OF THE EYES, THE SE= 
MINAL FLUID, AND THE EXCREMENTS. | 


Tara are many animal fluids and matters, which have not 
yet been examined. It is therefore not ſo much with a view 
to exhibit their properties, as to engage young phyſicians to 
make reſearches, equally new and uſeful, that we propoſe to 
ſpeak eurſorily reſpecting the humour of tranſpiration, of ſweat, 
of the mucus of the noſtrils, the cerumen of the ears, the tears, 
the gummy matter of the eyes, the ſeminal fluid, and the ex- 
crements. | 

I. Phyficians have diſcovered a great analogy between the fluid 
emitted by cutaneous tranſpiration and urine ; they have ob- 
ſerved, that theſe excretions mutually anſwer the ſame pur. 
poſe in many circumſtances, and are therefore naturally led 
to con'ider the vapourous fluid of tranſpiration, as of the ſame 
nature as urine, Medical practice has ſhown, that its quali- 
ties are ſubject to variation; that its ſmell is faint, aromatic, 
alkaline, or ſour ; that its confiſtence is ſometimes glutinous, 
thick, tenacious, and that it leaves a reſidue on the ſkin ; that 
it often tinges linen with various ſhades of yellow. I have 
twice obſerved it to communicate a bright blue colour to linen 
and woollen ſhifts. Berthollet affirms, that ſweat reddens blue 
paper; and that this penomenon takes place more particular. 
ly in parts affected with the gout. He thinks it contains the 
phoſphoric acid“. It has been hitherto impoſlible to collect a 
lufficiently large quantity of this excrementitial humour, to ex- 
amine its properties with accuracy. Many inquiries, there- 
fore, remain to be made, which can only be undertaken and 
purſued by phyſicians in peculiar circumſtances and occaſions a, 

II. The humour, prepared by the membrane of Schneider, 
which is thrown out of the noſtrils by ſneezing, deſerves to be 
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* Journ, XXVII I. 292. 
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which are prepared in a peculiar gland, ſituated towards the ex, 


been more inquired into than that of the foregoing matters. 
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carefully attended to by phyſicians. It is a kind of thick mucil. 
age, white or coloured, more or leſs fluid, or conſiſtent in cer. 
tain affections, and more eſpecially in catarrhs. It appears g 
be a mucus and alkaline ſubſtance, which becomes thick, in 
conſequence of abſorbing oxygen from the atmoſphere®, 

III. The yellow, greeniſh, or brown matter, which is colled. 
ed, and becomes thick, in the auditory canal, and is known by tie 
name of cerumen, becanfe of its confiſtence, has not been ex;. 
mined. It is very bitter, and appears to be of a reſinous n. 
ture; it ſometimes becomes ſo concrete; as to ſtop the audits. 
ry canal, and prevent the free paſſage of ſound : there ſeen 
to be ſome analogy between this and the inflammable matte; 
of the bile ©. | | 

IV. We are better acquainted with the nature of the tears, 


ternal angle of the orbit, and deſtined by nature to maintain the 
humidity and ſuppleneſs of the external parts of the eye. This 
fluid is clear, limpid, and manifeſtly ſalt ; it ſometimes iſs 
out of the eye in large quantities, In the natural ſtate, it 
gradually flows into the noſtrils, and appears to dilute the mu. 
cus. Moſt authors who have ſpoken of this liquor, and in 
particular Pierre Petit, a phyſician of Paris, who publiſhed 
treatiſe on Tears about the end of the laſt century, conlider 
them as water nearly pure. We have found them to contain 
a peculiar mucilage, which becomes thick by abſorbing oxy. 
gen, muriat of ſoda, and ſoda, in a cauſſ ic ſtate; after that, li 
humour of the tears is ſimilar to the mucus of the noſe with 
which it mixes. 

V. Neither has the chemical nature of the ſeminal humout 


The few obſervations, which it has been hitherto poſiible to 
make on this humour, have ſhown, that it reſembles animd 
mucilages, becomes fluid by cold and by heat, and that the at- 
tion of fire reduces it to a dry and friable ſubſtance. 

The anatomical and microſcopical obſervations on this ſub- 
je& have been carried much further. They have ſhown, that 
the ſeminal humour is an ocean, in which certain ſmall round 
bodies ſwim, which poſſeſs a rapid motion, and are by ſome 
conſidered as living animals, deſtined to reproduce the ſpecies, 
and by others as organic moleculæ, adapted to form a living 
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being = their union. The mier6ſoops, i in the hands of a mo- 
gern obſerver, has likewite ſhown cryſtals formed in the ſemi - 
nal liquor by evaporation and cooling. It muſt be admitted, 
however, that theſe fine experiments have not hitherto been 
utended with conſequences which have advanced the ſciences, 
but that they have merely afforded data for the 2 
of certain ingenious hypotheſes. | 

Vauquelin bas publithed, in the Annales de | Chimie, (April 
1791) 4 memoir on the Human Semen. The following are 
the new facts which it contains: T | 

1. This ſubſtance has a faint ſmell, a ſharp and dighely aſtrin- 
gent talte, its weight is greater than that of water, 

2. To aſcertain whether the ait be the cauſe of the seas 
tion, which this humour undergoes ſome minutes after it has 
been emitted, he expoſed equal quantities of it in the air, and 
jn cloſe veſſels containing no air. The liquefaction having ta- 
ken place in the ſame manner, and in the ſame time, he con- 
duded, that neither the air, nor the ſubſtances BRO in it, 
roomy this effect. 

3. By leaving the ſeminal liquor: to liquify in a anal glaſs 
5 terminated by a very narrow tube, its volume was not 
increaſed, This was eaſily obſerved, by marking the place to 
wich the liquor roſe. He ſeems to doubt whether this effect 
is to be aſcribed to caloric. 

4. When the ſemen is kept for . days an to the 
ir, in a ſmall capſule, long tranſparent eryſtals ate depoſited 
in it, of the ſliape of a priſm with four ſides, terminated by 
pyramids with four faces. According to the experiments of 
this author, theſe cryſtals, which had been anriounced in the 
Jurnal de Phyſique, are vety pure phoſphat of lime. 1 

5- A vety white pellicle, forming on the ſeminal liquor, | 3 
ſome time after it has been expoſed to the air, which is ſet —_ 
with opaque white points. Theſe points are of the ſame na- 1 
ture with the ſucceeding eryſtals, and differs from them only 
not being tranſparent. | A 

6. If the air in which the ſeminal matter is expoſed be hu- | 
mid, it does not dry completely, but remains foft and ductile. 1 
before arriving at this ſtate, it undergoes many changes, which 


Vauquelin has carefully deſcribed, At firſt, it affumes a yel- 
Vil. III. U 
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dries, ſpeedily becomes dry and brittle, like horn; it loſes, 


| ſemen during its liquefaction. 


be added. Urine, by means of its en acid, likewile 
g diſſolves the ſeminal matter. 


I retort. 
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low colour, becomes acid. Byſi grow on its furface; cryſtal; 
are depoſited in it, and at laſt it exhales the odour of putri 
fiſh. If, on the contrary, the dir be dry and warm, the feme 


during the deficcation, about nine-tenths of its weight, 

7. The ſeminal liquor exhibits a very marked alkaline cha. 
racter, which is "ng to the ſoda the author has diſcovere 
in it. 

8. Water, at whatever ek it may be, from 2 zero to 
the boiling point, does not diſſolve ſemen that has not hee 
previouſly liquified, but it combines with the ſemen at every 
temperature, when once this fluid has become liquid. Thi 
Vauquelin obſerves, ſhows that ſome changes takes place, ti. 
ther in the texture, or organization, or intimate nature of the 


9. All the acids, excepting the oxygenated muriatic acid, 
diſſolve the ſeminal liquor very readily. Alkalis cannot dil. 
engage it afterwards under a ſolid form. The oxygenatel 
muriatic acid, inſtead of diſſolving it, reduces it into white 
flakes, which become yellow, if a large quantity of this acil 


10. The ſeminal liquor when freſh, dons not decompoſe by 
rytic ſalts, whilſt it decompoſes them after being long exp 
ed to the air. This effect is owing to the carbonic acid d 
the air, which is abſorbed by the ſoda contained in the ſemen 
and which communicates to it the property of decompoſing by 
rytic ſalts. All the calcareous, magneſian, and aluminous (alts 
are decompoſed by the ſemen, becauſe the ſoda has a {tronget 
attraction for acids than theſe earthy matters have. The ms 
tallic. ſalts are ſtill more readily decompoſed by this ſubſtance. 

11. By diſtillation, the dry ſemen affords, 1. Some drops f 
water; 2. An elaſtic fluid, conſiſting of carbonic acid, and d 
carbonated hydrogen gas; 3. An empyreumatic oil; 4. Ci. 
bonat ofa mmoniac ; 5. A very light charcoal remained in ti 


12. To diſcover the proportions of the ſubſtances which ti 
preceding experiments had diſcovered in the ſemen, Vang 
lin took forty grains of it in a dry ſtate, which was equil # 
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450 grains of it when freſh, ſince it loſes nine-tenths of its 
weight by drying, and heated them in & crucible of very pure 
white clay. This ſubſtance ſwelled, emitted yellowiſh ammo- 
niacal fumes, and was converted into charcoal, when a very 
ſtrong heat diſengaged no longer any from it; the crucible 
was taken from the fire, the charcoal which it contained was 
walhed, and the lixivium afforded, by evaporation, eight grains 
of a ſalt, known by its properties to be carbonat of ſoda. The | 
lixiviated charcoal was again. expoſed to the. fire, it burned 
readily, and twelve grains of white aſhes remained, which had 
no taſte, which did not diffolve in water, and which melted 
with the blowpipe into an opaque globule, that emitted a 
phoſphoric light, while it continued in fuſion. This ſubſtance 
diſſolved in acids, its ſolution was precipitated in white flakes 
by all the alkalis, and by lime water. A ſolution of it in mu- 
riatie acid evaporated to dryneſs, and afterwards treated with 
highly rectiſied alcohol, was divided into two portions ; one of 
theſe diſſol ved in alcohol, afforded, with the oxalic and ſulphu- 
ric acids, precipitates of the oxalat and ſulphat of lime, and 
with potaſh of pure lime. The other portion which remain- 
ed of a thick conſiſtence, was melted by the blowpipe into a 
tranſparent glaſs, which was ſoluble in water, and the ſolution of 
which precipitated lime water, and reddened blue vegetable 
colours. This analyfis proves, that this laſt ſubſtance is com- 
poſed of lime, and of phoſphoric acid, like the baſis of bones. 

It follows, from the MOREY experiments, that the human 
ſemen is compoſed, | 


r. Of animal mucilage, = 6 parts: 
2, Of ſoda, | =- & 1 
3. Of phoſphat of lime, a 3 
4. Of water, - je 4 93 
too 


VI. The food, by which animals are ſupported, contain alarge 
quantity of matter, which is not capable of nquriſhing them, 
ud is rejected out of the inteſtines in a ſolid form. The ex- 
ctements are coloured by a portion of bile, which they carry 

Un 


Homberg, was that of men, fed with coarſe bread, and cham. 


the matter of inſenſible perſpiration on the ſtate of health, conſiſts of little el 


| Ann. Chim. X. 113. 
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with them. The fetid odour they exhale, ariſes from the 
commencement of putrefaction in their paſſage through the 
inteſtines. Homberg is the only chemiſt who has examined 
theſe matters. He obſerved, that the phlegm aiforded by ex. 
cremients diſtilled on the water bath, was of a nauſeous ſmell; 
by waſhing and evaporation, he obtained a falt, which melted 
like nitte, and took fire ia cloſe veſſels. The diſtillation of 
this matter, in a retort, afforded the ſame products as other 
animal ſubſtances. Putreſied excrements afforded an oil with, 
out colour or ſmell, which did not convert mercury into filver, 
as he had been led to expect “. | | 

It muſt be obſerved, that the fecal matter examined by 


paign wine; a circumſtance which was ſaid to be eſſential, in 
order to ſucceed in the alchemical experiments he was dire&. 
ed to make. 'There can be no doubt, but that the properties 
of the excrements muſt depend on the nature of the food, of 
which they are merely the reſidue. An accurate, and careful 
analyſis of the excrements of different elaſſes of animals, is one 
of the moſt certain means of diſcovering the phenomena of 
digeſtion. Several chemiſts are at preſent engaged in it. 
| # Mem. Acad. Sc. 1711. 
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a Ir appears from the experiments of Mr. Cruickſhank and Mr. Abernethy, that 


than pure water, containing a very ſmall quantity of animal matter, and muriat of 
ſoda, ; 
v See an excellent paper on the mucus and tears, by Fourcroy and Vanqueliw. 


Fordyce had long before pointed out the difference between recent mucus, and 
mucus expoſed for ſome time to the air. He had alſo remarked, that the animal 
part of mucus is coagulated by the common muriat of mercury. De Catarrls, 
Edin. 17 58. | 
© Cerumen is acompound ſubſtance, conſiſting of a number of whitiſh particles, 
connected together by a tenacious matter, which is ſoluble in warm water. Ce- 
rumen differs from bile in being inſoluble in alcohol, and not being decompoſed 
by diluted acids. Medical Communications, IV. 


URINE. _ 


CONCERNING URINE. + 


[ſerv is a tranſparent excrementitious fluid, of a citron yel- 
low colour, a peculiar ſmell, and a ſaline taſte, ſeparated from 
the blood by two glandular organs, called kidneys, and from | 
thence conveyed into a reſeryoir, which is univerſally known 
by the name of the bladder, and in which it remains for a cer- 
tain time. This fluid is a kind of Iixivium, containing the 
zcrid matters of the animal humours, which, if retained too 
long in the body, might be productive of miſchief and incon- 
venience, It is a ſolution of a great number of ſalts, and two 
peculiar extractive ſubſtances ; and its quantity and quality 
varies according to circumſtances. The urine of man, which 
we propoſe to examine in particular, differs from that of qua- 
drupeds; and the differences are ſtill more confiderable be- 
tween the other claſles of animals. The {tate of the ſtomach, 
and that of the fluids in particular, produce a great number of 
alterations, which cannot be aſcertained but by a long conti - 
nued ſeries of experiments, few of which have yet been made. 
We ſhall therefore only ſpeak, in this place, of the urine of 
the human ſpecies in a healthy ſtate. | 

This fluid is diſtinguiſhed by phyſicians into two kinds; the 
one, called crude urine, when emitted a ſhort time after meals, 
is clear, and almoſt deſtitute of taſte and ſmell; it contains a 
much ſmaller proportion of the principles than the other, which 
is called urine of the blood, or urine of concoction. 

This laſt is not emitted till the proceſs of digeſtion is finiſh. 
ed, and it is ſeparated from the blood by the kidneys; while 
the former appears to be filtrated, in part, from the ſtomach 
and inteſtines immediately to the bladder, by means of the cel. 
lulac membrane, or by the abſorbent veſſels, 

The ſtate of health, and eſpecially the diſpoſition of the 
nerves, have ſingular effects on the urine. After hyſteric or 
hypochondriac attacks, it flows in large quantities, and is with- 
out ſmell, taſte, or colour. The diſorders of the bones, and of 
the articulations, have likewiſe a great influence an this ani- 
| U 1h 
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mal lixivium. It often depoſites a great quantity of matter, 


rals, and, as Macquer, thinks, are derived from the foods, 


- mals, and even to urine, or which have not at leaſt been found 


vium; but Berthollet has remarked, that it always contains 
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apparently earthy, but which ſeems b be the lithic acid, and 9. 
calcareous phoſphat, as we ſhall hereafter obſerve. The urine 
of thoſe who have the gout is of this kind. Phyſicians, parti. 
cularly Heriſſant and Morand, have obſerved, that when the 
bones are affected, or become ſoft, the urine depoſites a large 
quantity of this matter. It is likewiſe obſerved, that in the 
healthy ſtate, the urine contains a quantity of this matter, which 
is the baſis of bones, and was probably more than was requir. 
ed for the nutrition and reparation of thoſe organs. 

Many foods are capable of communicating certain peculiar 
properties to urine. Turpentine produces a ſmell of violet, 
and aſparagus a very fetid ſmell, in this fluid. Such perſons 
as have weak ſtomachs, void urine, which retains the ſmell 
of ſuch foods as they have taken. Bread, garlick, onions, 
ſoup, and all vegetables, communicate their own proper ſmell 
to the urine, From theſe facts, it follows that the urine ex. 
hibits phenomena, - from which the phyſician may derive the 
greateſt practical advantages. But it muſt not be concluded, 
that a ſimple inſpection of the urine is ſufficient to determine 
the nature of a diſorder, the ſex of the patient, and the reme. 
dies which are proper to be applied, as certain empirics pre. 
tend. 

The human urine, conſidered with reſpe& to its chemical 
properties, is a ſolution of a confiderable number of different 
ſubſtances. Some of theſe are ſalts, ſimilar to thoſe of mine. 


without having ſuffered any alteration, Others are found to 
be analogous to the extractive principle of vegetables; and 
laſtly, there are others which appear to be peculiar to aui. 


in conſiderable quantities in the products of the other King 
doms, nor even in the other animal ſubſtances, except urine. 
After having ſhown the method of extracting theſe ſeveral 
matters from urine, we ſhall proceed to the hiſtory of ſuch 2 
are peculiar to this fluid, and have not yet been deſcribed. 

Urine was formerly confidered as an alkaline liquor, or lixi- 


an exceſs of phoſphoric acid, and reddens the tincture of tuti- 
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ole *, This phyſician has obſerved, that the urine of gouty | 


perſons contains leſs acid than that of perſons in perfect 
health ; that, during the fit of the gout, this fluid is much leſs 
id than uſual. He conjectures, that in gouty patients, the 

phoric acid is not evacuated by urine, as in healthy per- 
ſons ; that it wanders, as it were, and is carried into the ar- 
tieulations, where it excites irritation and pain. This exceſs 
of acid in the urine appears to hold the calcareous phoſphat in 
ſolution. | | 

Scheele ſeems to think, that this diſengaged acid of urine is 
not merely phoſphoric acid, but conſiſts. of partly the ſame acid 
23 he has diſcovered in the human calculus, which we call the 
lithic acid. The latter acid, which is capable of concretion 
and cryſtallization, forms, according to this celebrated chemiſt, 
the red cryſtals which are depoſited from urine, and alſo the 
brick-coloured precipitate, obſerved in the urine of ſuch as 
have fevers. The tophaceous concretions, in the articulations 
of gouty perſons, are likewiſe of the ſame nature as the cal- 
culus ; that is to ſay, for the moſt part formed of the lithic 
acid, 

Freſh urine, diſtilled in the water bath, affords a large quan- 
tity of phlegm, which 1s neither acid nor alkaline, but quickly 
putrefies, As this phlegm contains nothing particular, the 
urine is commonly evaporated on a naked fire. In propor- 
tion as the water, which forms more than ſeyen-eighths of this 
animal humour, is diſſipated, the urine becomes of a brown 
colour; a pulverulent matter is ſeparated, of an earthy ap- 
pearance, which has been taken for calcareous ſulphat, but is 
a mixture of ſulphat of lime, calcareous phoſphat, and lithic acid. 
This ſalt, therefore, contains ſubſtances of the ſame nature as the 


bold bafis of bones, and the ſtone of the bladder. When the 


urine has obtained the conſiſtence of a clear ſyrup, it is filtrat- 
ed, and ſet in a cool place; at the end of a certain time, ſaline 
eryſtals are depoſited, which conſiſt of muriat of ſoda, and two 
peculiar ſaline ſubſtances. Theſe ſalts are known by the names 


ä 


* Coldevillars had mentioned in his Courſe of Surgery that urine conſtantly 
(ders the tincture of turnſole. 
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hol, he be diftilled entire, it affords much ammoniacal carbonat, 3 
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of fuſble ſalts, or native ſalts of uringy and alkaline phyphats ; we 
ſball examine their properties in the following chapter. Seve. 
ral ſucceſſive products of theſe eryſtals are obtained, by repexe. 
ed evaporations, at the ſame time that a certain quantity of 
muriat of ſoda and muriat of potaſh cryſtallizes. When the 
urine affords no more ſaline matter, it is in the fate of a yery 
thick brown fluid, which is a kind of mother water, and hold; 
in ſolution two peculiar extractive ſubſtances. By evaporating 
it to the conſiſtence of a ſoft extract, and treating the refidye 
with alcohol, Rouelle, the younger, has diſcovered, that a por. 
tion is diſſolyed, and the other part remains untouched, He 
calls the firſt /apanacezus matter, and the ſecond extractiue mat. 
ter. , 
The ſaponaceous ſubſtance is ſaline, and capable of cryſtalli. 
zation. It is not dried without difficulty ;, and in this Rate it 
attracts the moiſture of the air. By deſtructive diſtillation, it 
affords half its weight of ammoniacal carbonat, a ſmall quan- 
tity of oil, and ammoniacal muriat. Its reſidue converts the 
ſyrup of voilets to a green. 

The extractive ſabltance, ſoluble in water, and not in alc 
hol, is eaſily dried in the water-bath, like the extracts of 
plants; it is black, leſs deliqueſcent than the ſormer, and af- 
fords, by diſtillation, all the products of animal matters. Such, 
according to Rauelle, are the; charaQteriſhc properties which 
diſtinguiſh theſe two component parts of the extract of urine. 
We may likewiſe add, that this celebrated chemiſt obtained 
from one ounce to an ounce and a half. of extra from a pint 
of urine, voided after concoction; whereas the ſame quantity 
of crude urine afforded no more than one, two, or three 
drachms. 


If the extract af urine, inſtead of being ſeparated by alco- 


very fetid animal oil, ammoniacal muriat, and a ſmall quanti- 
ty of phoſphorus : its coal contains a ſmall proportion of mu- 
riat of ſoda, or common ſalt. This analyſis of urine ſhows, 
therefore, that it is compoſed of a large quantity of water, the 
diſengaged phoſphoric and lithic acids, muriat of ſoda, ſulphat 
of lime, phoſphat of lime, ſoda, and ammoniac, together with 
two peculiar extractive matters, which give the fluid its co- 
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ur. As to the deep eSfour it acquires in many diſorders, 
and eſpecially in all bilious affections, I have diſcovered, that 
it is produced by the reſin of bile, and that its extract, diſſolv- 
4 by alcohol, is precipitated by water. 

Urine, when expoſed to the air, changes more quickly in 

portion as the atmoſphere is hotter. Depoſitions are firſt 
formed by ſimple cooling; ſeveral ſaline matters cryſtallize at 
its ſurface and bottom, and frequently a reddiſh falt, which ap- 
pears to be of the nature of the calculus, No one has obſery- 
ed better the ſpontaneous changes of this excrementitious fluid 
than Halle, my aſſociate. He has diſtinguiſhed, in the decom- 
poſition of urine left to itſelf, feveral terms or periods, which 
afford ſediment or cryſtals of different natures, and are attend- 
ed with various changes. Our preſent purpoſe not extending 
to the detail of all theſe changes, which are accurately deſerib- 
ed in an excellent Memoir, inſerted among thoſe of the Royal 
Society of Medicine for the year 1779, we ſhall confine our- 
ſelves to the principal alterations to which it is ſubje&. Soon 
after it has become cold, its ſmell changes, becomes ſtronger, 
and indicates the preſence of ammoniac ; its colouring matter 
changes, and is ſeparated from the reſt of the liquor; laſtly, 
this alkaline ſmell is diſſipated, and is followed by another, 
leſs penetrating, but more diſagreable and nauſeous ; and the 
decompoſition proceeds to its complete termination. Rouelle, 
the younger, has obſerved, that crude and ſerous urine does 
not putrefy ſo quickly; that its ſmell, after it has become 
changed, differs greatly from that of the urine of concoction; 
ty and, laſtly, that it becomes covered with mouldineſs, like the 
ee juices of vegetables, and folutions of animal jelly. Halle has 
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oblerved certain urines which became very acid before they 
0+ paſſed to the ſtate of putrefaction. Urine, putrefied for a year, 


F or more, affords fuſible ſalt, as well as freſh urine ; but it af. i 
ts fords a much larger quantity of diſengaged phoſphoric acid, "4 
u- and efferveſees with ammoniacal carbonat. The putrefaction | 
Vs, extricates and drives off a part of the ammoniac. The ſalt de- | 
he polited on the fides of the veffel, during evaporation, is ſtrongly 3 
jat zeid; and the quantity may be increaſed, by adding ammoni- * 
th ical carbonat, according to the advice of Rouelle the younger, k 
0 until the efferveſcence ceaſes, and the ſaturation of the acid is 
complete, 
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1 | 2 

i. | | Quicklime, and dry fixed alkalis, immediately decompoſe the 
| ſaline principles contained in urine. Nothing more is required, 
than to pour cauſtic potaſh, ſoda, or lime, into freſh urine, in 
order to produce an inſupportable putrid ammoniacal ſmell, 
This is produced by the decompoſition of the ammoniacal pho. 
phat. Berthollet has diſcovered, that lime water, added to 
freſh urine, produces a "precipitate, from which phaſphorus 
may be obtained, by treating it in the ſame manner as calcined 
bones. This phenomenon depends on the union of the lime 
with the exceſs of phoſphoric acid; and the precipitate conſiſts 
of, 1. The calcareous phoſphat, naturally contained in urine, 
i and which was ſuſpended merely by the exceſs of phoſphoric 
tl acid ; 2. An additional portion of calcareous phoſphat, formed 
| by the union of the ſuperadded lime with the diſengaged acid, 
together with that which is combined with the ammonizc, 
| Berthollet having obſerved that cauſtic ammoniac likewiſe 
{| precipitates the calcareous phoſphat of urine, by neutralizing 
vi the diſengaged phoſphoric acid which held that ſalt in ſolution, 
WE | remarks, that the weight of this precipitate, compared with 
| that produced by lime water, indicates the quantity of diſen- 
| 
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gaged phoſphoric acid contained in the urine ; becauſe, in fad, 
the ammoniacal phoſphat, formed in this experiment, remains 
| diſſolved; whereas the calcareous phoſphat, produced by line 
water, being inſoluble, is precipitated at the ſame time as the 
| 2 other portion of calcareous phoſphat, which naturally exiſts in 
* the urine, | 
Acids have no action on freſh urine, but they quickly take 
away the ſmell of putrefied urine, and of the depoſitions it 
| forms in that ſtate.» Warm urine diflolves readily the ſedi- 
ment formed in urine by cooling. 
1 | | Urine decompoſes many metallic ſolutions. Lemery, diſtin: 
. [| guiſhed by the name of the re- coloured precipitate, a magma of 
1 | that colour, which is formed when the nitric ſolution of mer- 
| [38 cury is poured into urine. This precipitate is partly formed 
ny by the muriatic acid, and partly by the phoſphoric acid con. 
tained in this fluid. Brongniard has obſerved, that this preps 
| j [| ration ſometimes takes fire by friction, and burns rapidly on 
| hot coals ; he attributes this effect to a ſmall portion of phol- 
phorus. | 
| 1 2 
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güch is the preſent ſtate of our knowledge reſpecting the 
chemical properties of urine, Much remains to be done, ba- 1 
fre we may eſteem ourſelves in poſſeſſion of all that analyſis | 
is capable of diſcovering with regard to this fluid. It is neceſ- 
ary, for this purpoſe, to examine the different depoſitions ob- 
ſerved in urine, and well deſcribed by Halle, the red or tran- 
parent ſaline concretions which are formed, and which Scheele 
takes to be the lithic acid, ſhould alſo be analyſed, and the 
abundant ſediment which urine affords after fits of the gout, 
in ſuch as are attacked by the ſtone, &c. 

In the following chapter we ſhall proceed to examine the pe- 
liar ſaline products obtained from urine, to whoſe properties 
it 1s very neceſſary to attend. 


[ 


— == 
NOTE ON CHAPTER VIII. 


Tur following experiments and remarks on urine, by Mr. Cruickſhanks, are 
taken verbatim from Dr. Rollo's Treatiſe on Diabetes. They cannot fail to in- 
tereſt the reader, by the chemical information which they convey, and by the 
new views and concluſions to which they lead in medicine. 
« The urine is a fluid ſeparated from the blood by the kidneys, containing - 
ſeveral neutral ſalts, with more or leſs auimal extractive matter. The] relative 
proportions of theſe ſubſtances are ſound to vary ſo much in the ſame perſon, both 
in health and diſeaſe, that it is extremely difficult to fix on what may be conſider- 
cd as a ſtandard for healthy urine, 
« The ſpecific gravity of this fluid reaches from 1005 to 1033, that of diſtilled 
water being 1000; by expoſure to the air, it ſoon runs into the putrefactive ſtate, 
accompanied with the production of much ammonia, although when firſt voided, 
it always contains an exceſs of phoſphoric acid, and reddens litmus; in conſe. . 
ll quence of this exceſs, it holds in ſolution more or leſs phoſphat of lune, which 
may be readily thrown down by a fixed alkali, or even pure ammonia, 1 
„By evaporation, 36 o·. yield a reſiduum, varying from 1 0z. to I-one half; | 


1. 
; this conſiſts of the muriats of potaſh and ſoda, the phoſphats of ſoda, lime, and 
0 ' , Re , . . * 
ammonia, the phoſphoric and lithic acids, with animal extractive matter. Their 
a relative proportions in a healthy ſtate may be nearly as follows : 4 
: | | Or. Dr. Gr. ' 
U- Muriatic ſalts, - . * n þ 
a Phoſphoric ſalts, - — oO 3 50 | 
0 Lichic acid and phoſphat of lime, with exceſs of acid, Oo Oo 25 | 
{ Animal extraQtive matter, - — 0 340 1 
. ' * 
1 


"The neutral ſalts, when purified by cryſtallization, are generally very ſuſible, 
but this circumſtance varics much, according to the greater or leſs proportion r 
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phoſphoric ſalts, more particularly the phoſphat of ammonia, on which their {ui 
bility in a great meaſure depends: inſtead of melting, this ſaline matter = 
times decrepitates when ſuddenly heated, owing to an exceſs of the muriatic ſalts, 
of theſe laſt it may be obſerved, that the muriat of potaſh is in general the mo 
prevalent, and is eaſily diſtinguiſhed from the muriat of ſoda, by its cryſtallizing in 
ſome degree by cocling, and by its affording cream of tartar on the addition of 
acid of tartar. | 

In recent urine the ammonial ſalts bear a very ſmall proportion; but when ic 
has become ſtale or putrid, they are much more abundant. The phoſphat of am- 
monia is the principal, although we have likewiſe met with the muriat of ammonia, 

« The lithic acid and phoſphat of lime are gencrally depoſited, at leaſt in a great 
meaſure, after the urine has become cold, and ſtood for ſome time ; the quantity 
of the firſt varics exceedingly, but that of the laſt we have found, for the mot 
part, nearly the ſame, the proportion being about one grain to two ounces. 

« Theſe ſubſtances may be eaſily diſtinguiſhed, by diſſolving them in twice their 
weight of nitrous acid, dilutcd with a little water, and evaporatitig to dryneſs; 
the dry maſs when hot will aſſume a beautiful deep roſe or crimſon colour, when 
the lithic acid is preſent, but will continue white if heated even to redneſs, or have 
only a ſlightly greeniſh tinge when there is nothing but phoſphat of lime. Their 
relative proportions may be aſcertained by expoſing the mixed maſs for ſome time 
to a red heat in a crucible ; in which caſe, the lithic acid will cither burn out or 
evaporate, leaving the phoſphat in a pure ſtate, 

The quantity of extractive matter is more variable than that of any other 
ſubſtance z hyſterical, or crude urine (as it has hcen called), containing hardly 
any, while that of concoction abounds with it. 

„This matter yields, by diſtillation, water containing the carbonat of ammo- 
nia ; this carbonat in a concrete ſtate; a fetid empyreumatic oil; a little phoſpho. 
rus; and, laſtly, a reſiduum of animal coal, diflicult to incinerate ; in ſhort, no- 
thing more than the uſual products from animal ſubſtances. 

« If to an ounce of this extract, be added an ounce of the concentrated nitrous 
acid, diluted with an equal quantity of water, a violent eflerveſcence, accompanied 
with heat, and the diſengagement of nitrous gas will take place ; when the action 
has ceaſed, and the liquor become cold, a number of ſhining ſcales, or cryſtals, re- 
ſembling the acid of borax, will be depoſited, which, when well dried on blotting 
paper, will be found. to weigh from 5 to 7 drachms, or ſometimes more, the pro- 
portion varying according to the quality of the extract, and the method of con- 
ducting the proceſs. | 

The figure of theſe ſcales appears to be that of flat rhomboids; they have 2 
. ſraooth greaſy ſcel when preſſed between the fingers; are ſoluble in much greater 
quantity in hot, than cold water, and alſo in ſome degree in alcohol; although 
repeatedly waſhed with this fluid, and dried on blotting paper, they till retain 
acid properties, and ſtrongly redden the ſyrup of violets; they are readily taken 
up by the ſulphuric and muriatic acids without commotion ; but with the nitrous 
acid, they produce a kind of efferveſcence, and appear to be in ſome meaſure de- 
compoſed ; they combine with the mild alkalis with efferveſcence, and form very 
ſoluble neutral ſalts, whoſe properties have not been ſuſliciently examined. Their 
ſolution in water does not precipitate lime water, nor the muriats of lime or 
barytes, nor the nitrats of ſilver or mercury, in any ſenſible degree, nor has it any 
effe& upon the ſulphat of iron or acetit of lead; they do not, therefore, contain 
phoſphoric or oxalic acid; when thrown upon a red hot iron, they melt and eva- 
porate in white ſmoke, leaving a very ſmall quantity of a charry reſiduum, by no 
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means difficult to incinerate ; but when expoſed to an intenſe heat, they burn 
vith a reddiſh flame, and a kind of detonation ſoniewhat fimilar to the nitrat of 
ammonia. \ 

« From theſe experiments it would appear, that this ſubſtance is an animal acid 
utherto unknown, and whoſe baſis exiſts in this extraQive matter. 

« We ſhall now briefly mention the effects produced by certain reagents on 
he urine, when in a healthy ſtate, and likewiſe when altered by ſome morbid con- 
ditions of the body, 

« Pure ammonia, and the fixed alkalis, dropped into healthy recent urine, pro- 
luce a light cloud, which on examination will be found to conſiſt principally of 

phat of lime; about two grains may be obtained in this way from four 
ounces of urine, Lime water, likewiſe, throws down a precipitate which is much 
more copious, for reaſons that muſt be obvious, 

« Nitrous acid, added to healthy urine, produces a flight efferveſcence, and gives 
+ gore ot leſs of a reddiſh colour, but produces no precipitation. In ſome diſeaſes, 
however, particularly general dropſy or anafarca, this reagent when dropped into 
the urine, produces a milkinefs, and in ſome inſtances a coagulation, ſimilar to 
what would take place, if added to the ſerum of the blood. When bile is mixed 
with this fluid, as in jaundice, the acid renders it green; a ſimilar effect is pro- 
duced by the muriatic, and alfo in ſome degree by the ſulphuric acids; for this 
purpoſe, however, the muriatic is to be preferred. 

« The principal of tan, or infuſion of oak bark, detects animal mucilage or 
jelly, and the quantity of coagulum thrown down will in general bear a certain 
proportion to the extractive matter. Four ounces of healthy urine afford in this 
way a precipitate of about four grains *. 

« The corroſive muriat of mercury is a very uſeſul reagent, as it has no imme- 
date effect upon recent healthy urine, but in every caſe of increaſed action of 
veſſels, more particularly of the inffammatory kind, a greater or leſs milkineſs and 
a whitiſh precipitate is inſtantly produced; it likewiſe in ſome degree coagu 
dropfical urine. e 

Effects ſomewhat ſimilar, although not ſo ſtriking, are produced by alum. 

he muriat of barytes deteRs the phoſphoric ſalts. Four ounces of healthy 
urine yield with this reagent a precipitate of 13 grains, equivalent to about 24 or 
5 grains of microcoſmic falt, conſiſting of ſuch a mixture of the phoſphats of 
ſoda, and ammonia, as are uſually met with in the urine. This ſubſtance will 
therefore ſhow when thele ſalts are deficient or in too great quantity. The ſul- 
phat of iron has a ſimilar effect, but is not ſo certain, as any little exceſs of acid 
might prevent the ſeparation of the phoſphat of iron. | 

* The nitrats of mercury and filver are decompoſed by the phoſphoric and 
muriatic ſalts, and likewiſe, in ſome degree, by the extractive matter; they can 
therefore be but of little uſe as reagents. 

* The acetit of lead is decompoſed by the muriatic and phoſphoric ſalts; with 
the laſt it forms an inſoluble precipitate, but the muriat of lead may be diffolved 
by 18 or 20 times its weight of hot water. This circumſtance affords a ready 
method of determining their relative proportions; for if we precipitate a given 
quantity of urine by this ſubſtance, dry the precipitate, and then digeſt it in 20 
times its weight of diſtilled water, what remains muſt be phoſphat of lead, and 


6 Seguin remarks that in every caſe where the action of the ſtomach and or- 
das of digeſtion are much impaired, this infuſion produces a copious precipitate. 


— 


— — „ 


— 


— —— — — —— —— * * = — —— — wa po P 
— - FY * —— —y— —⅛3ĩ — — — - 
_— cr 2  — — — 2 
. * * 2 * 
oy 


— — 


_—_— 


— - 
RI 


——ů — 


— 


318 NOTES ON CHAPTER viII. 
| * 

the quantity taken up will indicate the proportion of muriat of lead. Four Ounces 

of healthy urine, treated in this way, yielded a precipitate of 31 grains; this being 

digeſted in diſtilled water, 7 grains were taken up, the remaining 24 grains w_ 

found to be phoſphat of lead, equivalent to 23 or 24 grains of microcoſmic fal, 

as was determined directly by experiment. 

lt muſt be obſcrved, that the urine employed in theſe trials ſhould be recere 
and not kept for any length of time, as it is well known that ammonia 200 
produced, which would render the reſults extremely uncertain. It was though 
proper to give the quantity of precipitate thrown down by the principal reagent, 
when added to healthy urine, for by this means we ſhall be better enabled to de- 
tet any remarkable deviation from the healthy ſtandard, The quantity of four 
ounces was conceived to be the moſt convenient, as in many caſes we might not 
be able to procure more, and a leſs quantity could only afford uncertain reſults. 

Upon the whole, therefore, we would obſerve, that the proportion of extraiy: 
matter may, in ſome meaſure, be determined by an infuſion of oak bark, or rather 
galls. The quantity of phoſphoric ſalts by the muriat of barytes, or acetit of 
lead; that of the muriatic ſalts by the latter ſubſtance ; the proportion of phoſ. 
phat of lime by pure ammonia, or any of the alkalis, and the lithic acid by the 
proceſs deſcribed. * 

« In morbid ſtates of the urine, the coagulable part of the ſerum is detected by 
the nitrous acid, and even by heat; bile by the nitrous or muriatic acids; and 
the condition of urine accompanying rheumatiſm and other inflammatory com- 
plaints by the corroſive muriat of mercury, and ſometimes by alum. With re- 
gard to ſugar which is met, with in Diabetes, the different methods of detecting 
it have been already fully explained ; we would only further propoſe, when the 
quantity of ſaccharine matter is but ſmall, that the extract obtained by careful 
evaporation ſhould be treated with twice its weight of nitrous acid, and the whole 
reduced by evaporation to a very ſmall compaſs; when this has become cold, the 
cryſtals formed ſhould be carefully examined; if we perceive nothing but ſmall 
cubes or rhomboids, we may be certain that no oxalic acid has been produced; 
but if along with theſe we ſhould obſerve ſlender needles or priſms, theſe ſhould 
be carefully ſeparated, dried on blotting paper, and thrown into lime water; if 2 
precipitation is occafioned, it muſt either be from phoſphoric or oxalic acid, and 
ſrom which may, in a great meaſure, be determined by the appearance of the pre- 
cipitate; if this has the reſ:mblance of flocks, and ſubſides lowly, the phoſphoric 
acid is the precipitant ; but if it has a powdery form, and ſubſides quickly, it mult 
be produced by oxalic acid. To this mode we know it may be objeQed, that all 
arimal ſubſtances yield more or leſs oxalic acid, but this is by no means true to the 
extent generally ſuppoſed, for there are ſeveral animal ſubſtances, and the extrac- 
tive matter of healthy urine is one, from which we have never becn able to pro- 
cure any ſenſible quantity of this acid; of the different pars the blood, the 
coagulating lymph is the only one which yields it in any remarkable proportion; 
and we believe that the coagulable part of the ſerum, when perfectiy pure, does 
not afford it at all. We ſhall only further remark, that the method by fermenta- 
tion, ſo much relied upou by ſome, is by no means correct, as will afterwards ap- 
pear, 
From what has been delivered, it muſt be evident, than an attentive examina» 
tion of the urine may lead to uſeful concivſions in ſeveral diſeaſes. 

« In dropſy the general diſcaſe may readily be diſtinguiſhed from that depcad- 
ing on morbid viſcera, by attending to the effects produced on this fluid by u- 
trous acid, and the corroſive muriat of mercury. In three caſes which we have 
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lately met with, the urine coagulated not only on the addition of nitrous acid, but 

likewiſe by heat; and in one of them, which proved fatal in ſix weeks, the urine 

at one time appeared to differ but little from the ſerum of the blood, ſo remark- 

able was the coagulation produced both by heat and acids, This coagulable ſtate, 

however, muſt not be confounded with that produced by cantharides, for we have 

cen ſome caſes of violent ſtranguary from this cauſe, where the urine had the ap- 
ce of a maſs of hydatids *. | 

« In the dropſy proceeding from diſeaſed liver and other morbid viſcera, the 
urine does not coagulate either by the nitrous acid or heat; it is uſually ſmall in 
quantity, high coloured, and depoſites, after ſtanding, a conſiderable quantity of a 
pink coloured ſediment ; this peculiar ſediment we conſider as, in ſome meaſure, 
characteriſtic of diſeaſed, or rather ſchirrous liver. On examination, we found 
that it conſiſted of phoſphat of lime, ſome animal matter, to which its red colour 
was probably owing, and a little lithic acid; this laſt, however, was in very ſmall 

gantity. = 
N In ee affections, particularly thoſe of the cheſt and acute rheuma- 
tim, the urine, during the active ſtate of the diſeaſe, always affords an immedi- 
ate precipitate with the corroſive muriat of mercury or alum, and ſometimes 
alſo with the nitrous acid; when the diſeaſe takes a favourable turn, this effect 
will in a great meaſure ceaſe, and the lateritious ſediment make its appearance. 

In fevers, particularly ſuch as are accompanied with a ſtrong action of veſſels, 
{milar phenomena may be obſerved; but, in this caſe, the lateritious ſediment, 
which never fails to make its appearance at the criſis, or abatement of the diſeaſe, 
is much more remarkable and conſtant ; and the nigrous acid, when added to the 
urine before the depoſition takes place, gives a pretty deep red tinge. 

In gout too, the termination of the paroxyſms is moſt perfectly indicated by a 
copious lateritious ſediment, and when this ſuddenly diſappears, and the urine at 
the ſame time affords a precipitate with the muriat of mercury, a freſh attack, or 
relapſe, may be expected. | 

« We have examined ſeveral portions of this ſediment, and have generally found 
it to be compoſed of  lithic acid, phoſphat of lime, and ſome peculiar animal mat- 
ter, but little ſoluble in water; it has by ſome been ſuppoſed to conſiſt entirely 
of lithic acid; but this ſubſtance, for the moſt part, conſtitutes by far the ſmalleſt 

« In jaundice, the ſtate of the diſcaſe may be aſcertained by examining the urine, 
in which a very ſmall quantity of bile may be detected by the nitrous, or muria- 
tic acids, but more particularly the latter ; when, therefore, the urine ceaſes to 
become green on the addition of theſe acids, we may infer that the obſtruction to 
its paſſage into the duodenum is removed, and that, conſequently, the yellowneſs 
of the ſkin, &c. will ſoon diſappear. 

* Theſe ſpaſmodic affections that take place in many nervous complaints, are im - 
mediately indicated by the vrine, for, upon the approach of theſe, it will mot 
generally be found very tranſparent, large in quantity, and abounding in ſaline, 
but containing hardly any extractive matter. Similar appearances have been ob- 
ſerved to precede delirium in fevers. This ſtate may be diſcovered by the infu- 
kon of oak bark, with which it will hardly give any precipitate, and by the acetit 
of lead, which will produce a very copious one. 


* 


* 


* The infuſion of galls likewiſe coagulates this ſpecies of urine. 


CITIES — 


—— 


— . A -- —— 
* 


— 
— — 


— ———— 
— 


K * 


— — — — - 


320 NOTES ON CHAPTER VIII. 

« The neceſſity of attending to the different changes, which the urine undergoes 
in Diabetes, has been already ſufficiently ſhown, 

In ſcurvy, and ſome other putrid diſeaſes, as they have been called, we make 


no doubt the appearance and properties of this fluid are ſufficiently remarkahje, 


and we would recommend it to be examined by thoſe who have proper oppor. 


tunities. i 

« Can internal ulceration and ſuppuration be detected in this way ?—In ſom: 
diſeaſes of the abdomen, accompanied with tumefaction, the urine has bech met 
with of a white colour, as if mixed with pus; and in a few inftances, when this 
change has taken place, the enlargement has ſuddenly fubſided-- Was this colour 
owing to pus, and if ſo, was the pys taken up by the abſorbents, ot was it carried 


off by the kidneys, in conſequence of ſome direct motbid communication? lu 


children, who are ſubject to worms, the urine has likewiſe been obſerved to hay: 
at times a white colour, and this has been ſuppoſed to proceed ſomehow from 
the chyle : this peculiar appearance is not to be confounded with what take, 
place in local affeftions of the kidneys and bladder, where it alſo occurs, but i; 
ſufficiently underſtood. We have had no opportunities of examining this End 
of urine, and cannot, therefore, give any ſatisſactory account of it. 

« We have thrown out theſe imperſect hints, merely with a view to induce 
others to pay ſome attention to a ſubjeR, which has of late been much neglected, 
but which, in our opinion, is capable of affording great aſſiſtance in the inveſtiga. 
tion, and cure of many diſeaſes.” | | 

Fourcroy and Vauquelin have added greatly to our knowledge of urine, in a 
hte memoir on that fluid. Theſe chemiſts attribute the peculiar ſmell, taſte, and 
colour of urine, together with the changes it undergoes from heat and putreſac- 
tion, to a ſubſtance which they term vrt, or urinary matter. 

Recent urine affords, by diſtillation, an ammoniacal water, and cryſtallized 
carbonat of ammoniac, long before it is wholly evaporated; the laſt portions of 
this water efferveſce ſtrongly with acids, and acquire a roſe colour, which is 
ſcarcely changed by the air; the native acid of urine is then ſaturated, and flabes 
of animal matter depoſited together with the earthy phoſphats and the uric acid. 

Urine ſhut up in cloſe veſſels becomes of a deep brown, or even black colour, 
emits a fetid amamoniacal ſmicll, and depoſites a flight cloud, which gradually forms 
mucous flakes more or Jeſs coloured. Small necdle-ſhaped cryſtals, in regular 
priſms, or in filky tufte, are ſot med on the ſurface of the urine, or the ſides of 
the veſſels in which it is contained. The urine at this petiod is ammoniacal in- 
ſtead of being acid, Diſtilled to half its volume, it affords much fetid ammonia- 
cal carbonat; diſtilled ſtill farther, till it acquires the confiſtence of a ſyrup, it at. 
fords the acetit of ammoniac. The reſidue, from the evaporation of this putrid 
urine, does not afford the copious white concrete cryſtals which freſh urine docs 
with the nitric acid, and which are owing to the unchanged urimary matter, 

The ammoniac, carbonic, and acetous acids, formed during the decompoſition 
of urine, are products of the urinary matter. They neither exiſt in freſh urine, 
nor can they be produced in urine which has already undergone putrefaction. In 
order that theſe ſubſtances may be produced, the preſence of a certain quantity ol 
gelatinous matter. is required, which ſcems to act as a kind of ferment on the urivatf 
matter; for urine, which contains a fimall portion of gelatinous matter, is little 
diſpoſed to ferment or putrefy. 

Human urine contains ten different ſubſtances, which are characterized in the 
following manner. 
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1. Muriat of ſoda, which in urine that has been evaporated, cryſlallizes in oc- 
ne. 
3 of ammoniac, the natural oRahedral form of which is changed into 
the cube, by its combination with the urinary matter, in the ſame manner as the 

wuriat of ſoda is changed by this combination from the cube to the octahedron. 

3 The acid phoſphat of lime, which forms about - ſeven hundredth of the urine, 
It is precipitated by alkalis, which take from it the exceſs of acid. 

4. Phoſphat of magneſia decompoſed by alkalis, and giving its earth mixed 
with the phoſphat of lime, which is depoſited, becoming a triple ſalt, irs cryſtals 

ing by the ſpontaneous formation of the ammoniac. 

„ Phoſphat of ſoda, effloreſcing in the air, always united with phoſphat of am- 
moniac. 

6. Phoſphat of ammoniac, which is very ſcanty in freſh urine, increaſing much 
by its decompoſition, and by the formation of ammoniac. It affords phoſphorus 
vhen the fuſible ſalt of urine is heated with charcoal, 

, The uric, called very improperly the lithic acid. It cryſtallizes by the cool- 
ing of the urine, and forms the red ſand which is depoſited at the bottom of the 
effels, It is moſt abundant in ſick people, and is readily diſſolved by alkalis in 
their cauſtic ſtate, * n 5 

$ The benzoic acid, which is moſt abundant in infants, is caſily obtained from 
enporated urine, by mixing it with one-tenth of concentrated ſulphuric acid. 

9. The gelatin and albumen are very variable in their proportion in different 
kinds of urine. They appear in the form of clouds in urine, in which ammoniac 
formed, in that of filaments in urine, into which an alkali is poured, and in flakes 
in eraporated urine ; they are precipitated by tannin, which ſerves to aſcertain their 
proportion ; and ſpeedily produce putrefaction in the urine, which contains them in 
krge quantity. They appear to be by their increaſe the primary cauſe of the 
formation of calculi, and to afford the gluten which holds the particles of the cal- 
ali together, The quantity of theſe ſubſtances in urine is in proportion to the 
trength or weakneſs of the digeſtive organs. 

10. The peculiar urinary matter, which gives to urine its characteriſtic pro- 
perties, It is the moſt abundant of the matters contained in urine, forming alone 
Saut 19-20ths of theſe matters. This urinary matter was conſidered, but im- 
properly, as a ſaponaceous extract, by Rouclle the younger. It is to this 
matter that we are to attribute the almoſt complete cryſtallization of urine, 
which has been evaporated to the conſiſtence of a ſyrup, the ſolid and cryſtalline 
m which it aſſumes in this ſtate, by the addition of concentrated nitric, and the 
cytallization of the muriats of ſoda and ammoniac, modified, and in ſome mea- 
ſure inverted, the ſormer paſſing from the cube to the octohedron, the latter 
rem theoctohedron to the cube. 

Leides theſe ten ſubſtances, which may be conſidered as the true and conſtant 
mater of human urine, it ſometimes contains, though ſeldom, and as it were 
accident, ſulphat of ſoda, muriat of potaſh, ſulphat of lime, oxalat of lime, and 
ler. The two laſt ſgem to be very unfrequent produRs of ſome peculiar mor- 
bi dilpoſitions in the urine. 

The analyſis of putrid urine differs greatly ſrom that of freſh urine; not fewer 
an vine new matters are produced by the decompoſition of the uric. or urinary 
wtter, They are, 

1. Ammoniac in exceſs, 


2. Phoſphoric acid, ſaturated with this alkali, { 
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3. The phoſphat of magneſia, changed into ———— phoſphay, 

4. Urat of ammoniac. . 

5. Acetous acid, combined with ammoniac. 

6. Benzoic acid, ſaturated with ammoniac. ; 

7. Muriat of ſoda, become octahedral. 

8. Muriat of ammoniac become cubic. 

niac. 

3 the precipitation of the gelatin and albumen, Produces 
by the ammoniac, and accompanying that of the phoſphats ; be wy thercke, 
Lke the matter of the bones, become capable of aſſording carbon by heating they, 
Ann. de Chim, XXXI. 48. 
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PHOSPHORIC SALTS. 


CHAPTER LX. 


OSCERNING THE AMMONIACAL PHOSPHAT, THE PHOSPHAT OF 
50DA, AND THE CALCULUS IN THE BLADDER, OR LITHIC 


ACID. 


We have ſeen that urine contains many peculiar ſalts ; theſe 
alts are combinations of the phoſphoric acid with ammoniac, 
ſoda, and lime, and the acid baſe of the calculus of the bladder. 
y following the methodical denominations already mentioned, 
we ſhall ſueceſſively examine the ammoniacal phoſphat, phoſ- 
phat of ſoda, and lithic acid. We ſhall deſcribe the properties 
of the calcareous phoſphat when we treat of bones. 

The ſalt, obtained by the cooling of evaporated urine, has 
been called fiſcble ſalt in general, becauſe it melts in the fire, as 
xe (hall preſently ſee ; it has likewiſe been called utial ſalt of 
wine, or microceſmic ſalt: in this firſt Nate it is a mixture of 
ammoniacal phoſphat, of the muriat and phoſphat of ſoda, con- 
aminated by an extractive ſubſtance. Several chemiſts, Mar- 
af in particular, ſuppoſed that it was neceſſary, in order to 
zwoid the mixture of marine ſalt, that the urine ſhould putri- 
ſy; they imagined, that the marine ſalt became converted into 
z phoſphat by the putrid action; a fact which is now known 
t be falſe. One hundred and twenty pints of urine, afford, ac- 
cording to Margraaſt, about four ounces of ammoniacal phoſphat, 
ad two ounces of phoſphat of ſoda, Though this proportion 
be variable, it is in general greater than Margraaff imagined. 

the accurate ſeparation of theſe two ſaline ſubſtances form 
the ſoluble fait obtained by a firſt cryſtallization, and which 
Mcckwitz, le Mort, Boerhaave, Henkel, and Schloſſer, conſi- 
Gered as one and the ſame ſalt, is not eaſy. To effect this, the 
zl advice is to diffolve the fuſible ſalt in hot water, evapo- 
ate the fluid, and cryſtallize it. But Rouelle the younger, 
ad Chaulnes, are the only chemiſts who have mention- 
&l a very great and ſingular difficulty preſented in this pro- 
* The greateſt part of the fuſible ſalt is diſſipated by 
iz heat when the ſolution is. evaporated ; three-fourths being 
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loſt. by this means. Chaulnes has deſcribed a proceſs for 
purifying it with the leaſt poſſible loſs ; it conſiſts in difſyly. 
ing, filtering, and cooling this ſolution in well cloſed ye; 
ſels ; in either caſe, a ſalt, cryſtallized in very flat rhomboiqz 
four-ſided priſms, is obtained, which has been conſidered 2; 
pure ammoniacal phoſphat ; and above theſe firſt cryſtals, ang. 
ther ſalt, in cubes, or rather in long, ſquare tablets, very differ. 
ent from the other, and which is the phoſphat of ſoda: this 
laſt may be ſeparated, according to the remark of Rouelle the 
younger, by removing its efloreſcence from the former, which 
does not change. But each of theſe ſalts is a triple ſalt, the 
firſt is formed of a large proportion of ammoniacal phoſphat, 
and a little phoſphat of ſoda; in the ſecond the order of the 
compoſition is inverted. 


Of Phoſphat of Ammoniac and Soda“. port 


I give this name to the pure cryſtallized ſalt which has been 
conſidered as purified ammoniacal phoſphat, and which cryſtal. 
lizes firſt during the purification of the fuſible ſalt. This falt 
has the form of very flat, rhomboidal tetrahedral priſms, which 
are often truncated lengthwiſe on their acute edges, by which 
they become converted into a kind of hexagonal priſms ; ther: 
are likewiſe found, according to Rome de Lifle, from whom the 
preſent deſcription of this ſalt is taken, longitudinal ſegments 
of theſe priſms, whoſe longeſt face reſting on the veſſel, has: 
rhomboidal form, and is interſected by two diagonal lines, 
The tetrahedral, and oQahedral forms, attributed to this (alt 
are not met with, excepting when 1t contains much muriat and 
phoſphat of ſoda : the muriat of ſod: appears more particularly 
to poſſeſs the property of modifying the form into that of an 
octahedron, ſince muriat of ſoda, diſſolved in urine, and expoſed 
to the ſun, affords regular octahedrons at the end of ſome days. 
The taſte of the phoſphat of ammoniac, and of ſoda, is at fi 
cool, afterwards urinous, bitter, and penetrating ; when placed ny 
on a burning coal, it ſwells, emits a ſmell of ammoniac, and 


* In a methodical nomenclature of the triple ſalts, the place of the words which Moni 
denote. the baſes ought to indicate their reciprocal proportions; the baſe fi fn 
ed is the moſt abundant. 
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nelts into a deliqueſcent vitreous globule, when urged by the 
blow-pipe. If diſtilled in a retort, very penetrating and cauſtic 
.mmoniac is diſengaged : the reſidue 1s a tranſparent glaſs, very 
ned, and very fuſible, which attacks the glaſs of the retorts, 


Margraaff affirms, that it is ſoluble in two or three parts of 


Alilled water, and preſents the characters of an acid. Rouelle 
arms, that it is deliqueſcent. Morveau, on the contrary, 
thinks, that by means of heat it may be brought into the ſtate 
of a permanent glaſs. Prouſt has diſcovered, that this vitre- 
ous refidue is a combination of the phoſphoric acid with a por- 
tion of a peculiar matter, which he did not appear to be ac- 
quainted with, but which, from the inquiries of ſeveral mo- 
lern chemiſts, has been found to be phoſphat of ſoda, It muſt 
lowever be obſerved, that this compound glaſs is not obtained, 
excepting when ammoniacal phoſphat, which till retains a 
portion of the phoſphat of ſoda, is diſtilled, and that in this 
caſe the glaſs appears to be always either opake, or very capa» 
ble of becoming ſo, while very pure ammomiacal phoſphat 
leaves a tranſparent glaſs, like the phoſphoric acid alone. 

The phoſphat of ammoniac and ſoda is not changed by ex- 
poſure to air. | 

t is very ſoluble in water, no more than five or fix parts of 
cold water being required to hold it in ſolution. Hot water, 
a the temperature of 170 degrees, decompoſes it, and even vo- 
latilizes a portion of its acid. 

The phoſphat of ammoniac and ſoda cauſes filiceous earth, 
alumine, barytes, magneſia, and lime, to enter into fuſion ; but 
theſe vitreous compounds are effected by the phoſphoric- acid, 
and the phoſphat of ſoda, the ammoniac being driven off be- 
fore the fuſion takes place. 

Lime, and the two pure fixed alkalis, decompoſe ammoni- 
xal phoſphat, and ſeparate the ammoniac : If lime water be 
poured into a ſolution of this ſalt, a white precipitate is ob- 
tuned, which conſiſts of calcareous phoſphat. The alkaline 
add earthy carbonats deeompoſe it likewiſe, and ſeparate the 
anmoniac in the form of ammoniacal carbouat. 

The action of the mineral and the vegetable acids on am- 
noniacal phoſphat has not yet been ſufficieatly examined. 
This action is referable to the various ele&ive attractions 
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which exiſt between the phoſphoric acid and its alkaline baſes 
we ſhall treat of them when we come to ſpeak of that acid. | 
We ſhall likewiſe refer the alterations which the phoſphat ; 
of ammoniac and ſoda 1s ſuſceptible of, from metals and 
their oxyds, to the ſame part of our work, becauſe thoſe al. 
terations abſolutely depend on the phoſphoric acid. 
The phoſphat of ammoniac and ſoda, treated with charcg 
in cloſe veſſels, affords phoſphorus. Bergman has Propoſed it 
as a flux in aſſays with the blowpipe. 


n 

Of Phyſphat of Sada and Ammeniac. 

We have already deſcribed the method of obtaining thi; ol 
triple ſalt. It was conſidered at firſt as a pure phoſphat of et 

| ſoda, but in which there is always a little phoſphat of ammo- d 
niac ; it will be proper, in this place, to mention the ſever th 
dates of this diſcovery. | | al 
Hellot appears to be the firſt who ſpoke of it, in the year th 
1737, but he took it for ſulphat of lime. Haupt mentioned it w 

in 1740, under the name of ſal mirabile perlatum, Maargrif th 
deſcribed it in the year 1745. Pott ſpoke of it in 175); and, vi 
like Hellot, took it for ſulphat of lime. Rouelle the younger, ſta 
examined it particularly in the year 1776, and called it fad. an 
ſalt, zuith baſe of natrum. All theſe chemiſts perceive the dif. pl 
ference between this ſalt and the foregoing, to conſiſt more qu 
eſpecially in its not affording phoſphorus with charcoal ; but wh 
Rouelle has aſcertained its properties better than any other che- int 
muſt ; according to him, its cryſtals are flat, irregular, tetrahe- ur 

. dral priſms, one of whoſe extremities is dihedral, and compol- acl 
ed of two rhomboids, cut in a contrary direction, the other ſat 
end adhering to the baſe. The four ſides of the ſolid, are two thi 
alternate irregular pentagons, or two long rhombuſes. it; 
The phoſphat of ſoda and ammoniac, expoſed to the fre m0! 

in a crucible, melts and affords a white opake-maſs ; whe wit 
heated in a retort, it gives out a phlegm, which is ſlightly am. ted 
moniacal ; its reſidue 1s a glaſs, or frit, which 1s rather more this 
opake than that of phoſphat of ammoniac and ſoda. baſe 
This ſalt effloreſces, and falls entirely into powder, by ex- ſeri] 
poſure to the air. þ 
70 


It readily diſſolves in diſtilled water, and cryſtallizes by 


Calcareous nitrat decompoſes it, and affords a precipitate of 
calcareous phoſphat : the ſupernatant liquor affords a nitrat of 


ſoda. 


which enters into the cryſtals. 


ſeribed. 


According to him, lime decompoſes this ſalt, and has a 
ſtronger affinity with the peculiar ſubſtan 
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evaporation ; its ſolution converts the ſyrup of violets into a 


This ſalt is likewiſe decompoſed by the nitric ſolution of 
mercury, It affords a white precipitate, which, diſtilled in a 
retort, produces a ſmall quantity of reddiſh ſublimate, with 
running mercury, and leaves at the bottow of the veſſel a 
white opake maſs, adhering to, and combined with the glaſs. 
This mercurial precipitate, boiled with a ſolution of carbonat 
of ſoda, forms again the phoſphat of ſoda, and leaves the mer- 
cury in the ſtate of a brick-duſt powder, All theſe facts were 
diſcovered by Rouelle the younger. 
this celebrated chemiſt, whoſe pupil he was, made a confider- 
able number of experiments, the principal reſults of which are 
the following. On lixiviating the reſidue of phoſphorus, made 
with fuſible ſalt of the firſt cryſtallization, from which no more 
than one- eight of ſalt of phoſphorus had been obtained, the lixi- 
vium by evaporation in the open air, afforded quadrangular cry- 
ſtals, of an inch in length, whoſe quantity, according to him, 
amounted to five or fix drachms in the ounce of fuſible ſalt em- 
ployed in making the phoſphorus. 
quantity would not be ſo great, but on account of the water 
'This ſubitance melts by fire 
into an opake glaſs ; colours flame green; effloreices in the 
ur; decompoſes the nitrats and muriats, by diſengaging their 
acids ; forms glaſſes with earthy matters by a melting heat, and 
ſaturates alkalis like an acid. From this examination, Prouſt 
thinks 1t different from all the ſaline ſubſtances known, that 
it was united with phoſphoric acid and ammoniac in the am- 
moniacal phoſphat, and that it formed with ſoda the fuſible ſalt 
with baſe of natrum, of Kouelle. 
ted as an acid, and compared it to the boracic acid ; and with 
this idea Prouſt made new experiments on the fuſible ſalt of 
baſe of natrum, obtained by the, proceſs of Kouelle before de 


Prouſt, at the inſtance of 


We muit obſerve, that the 


He obſerved, that it ac- 


ce, which ſerves the 
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purpoſe of an acid, than with ſoda. If lime water be poured 
into a ſolution of this falt, a precipitate is afforded, and the 
ſoda remains pure and cauſtic in the ſolution. 

The mineral acids, and even diſtilled vinegar, decompoſe it 
by a contrary operation. Rouelle ſuppoſed that the ſulphuric 
and nitric acids did not act on this falt, becauſe they occaſion 


no apparent change; but Prouſt having mixed the ſulphuric, 


nitric, muriatic, and acetous acids, each ſeparately, with a f. 
lution of fuſible ſalt, with baſe of natrum, obſerved, that 
though no precipitate was afforded” in theſe mixtures, the li. 
quors by evaporation and cooling afforded ſulphat, nitrat, mu- 
riat, and acetit of ſoda, which proves, 1. That this ſalt was 
decompoſed by the acids. 2. That it contains ſoda, as Rouelle 
the younger had ſhown. As to the ſeparate ſubſtance which 
was before united to the ſoda, it 13 evident that it remains in 
{ſolution in the fluids, at the ſame time with the newly formed 
neutral ſalts, Prouſt has obſerved, that after the mixture of 
vinegar, and the cryſtallization of the acetit of ſoda, if eight 
or ten times its weight of alcohol be poured into the mother 
water, the laſt portions of the neutral acetous ſalt were dil. 
folved, and a magma was formed, which he waſhed with new 
alcohol, and afterwards diflolvcd in diſtilled water. This ſo- 
lution of magma (evaporated in the open air afforded cryſtals 
in quadrangular priſms, abſolutely ſimilar to thoſe obtained 
from waſhing the reſidue of phoſphorus made with the fuſible 
falt obtained in the firſt cryſtall:;zation of urine. This peculiar 
ſubſtance therefore, which reſembles boracic acid, according 
to Prouſt, ſaturates the ſoda in the ſufible ſalt with baſe of na- 
trum. This diſcovery ſeems, in fact, to explain why it does 
not afford phoſphorus. To theſe details, Prouſt added, that 
this new ſubſtance always exiſting in the true ſuſible falt, or 
phoſphat of ammoniac and of ſoda, communicated to the phoſ- 
phoric acid the property of melting into glaſs ; for which rea- 
ſon I called it by the name of baſe of phoſphoric glaſs, in the 
firſt edition of this work; but Morveau has fince aſcertained, 
that the pure phoſphoric acid obtained by phoſphorus falling 
into deliqueſcence, and conſequently not containing this {ub- 
ſtance, melts alone by heat into a ſolid and permanent glabs. 
The ſeries of experiments which Prouſt made with great care, 
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od which is highly intereſting in its reſults, induced Bergman 
to conſider this ſubſtance as a peculiar acid, and he accordingly 
has given an account of it in the ſecond edition of his Diſſerta- 
tion on the Elective Attractions, by the name of acid of ſal 

clatum, acidum perlatum, doubtleſs from the denomination 
given by Haupt in the year 1740, to the fuſible ſalt with baſe 
of natrum. Morveau has fince made it a particular article in 
his Dictionary of Chemiitry, under the name of the ouretic acid, 
derived from the Greek name of urine which affords it. But 
fnce the time of the experiments of Prouſt, the Deſſertation of 
Bergman, and the writing of the article by Morveau, Klaproth 
has publiſhed in Crell's Chemical Journal, an analyſis of the 
fulible alt, with baſe of natrum, which deſtroys the exiſtence 
of this pretended peculiar acid; and ſhows, that it is merely 
phoſphoric acid combined with ſoda, Klaproth aſcertained 
this fact by an experiment ſimilar to that of Rouelle the 
younger ; he precipitated the fuſible ſalt with baſe of natrum, 
by calcareous nitrat, or muriat, the precipitate which Rouelle 
had before deſcribed as fimilar to the baſe of bones was found 
to afford phoſphoric acid, by means of ſulphuric acid. Klaproth 
adds, that by ſaturating the phoſphoric acid, obtained by the 
low combuſtion of phoſphorus with ſoda, even to a ſmall ex- 
ceſs, a falt abſolutely fimilar to the ſal perlatum of Haupt, or 
to the fuſible ſalt with baſe of natrum of Rouelle, is obtained; 
and that in order to produce the ſubſtance deſcribed by Prouſt, 
nothing more is neceſſary than to deprive this ſalt of the ex- 
ceſs of ſoda by vinegar, or to add a ſmall quantity of phoſ- 
phoric acid. It is not therefore to be wondered at, after this 
diſcovery, that Bergman found abſolutely the ſame elective at- 
trations in the perlat acid, and the phoſphoric acid. Theſe 
facts have been ſtated by Morveau in a ſupplement to the acids 
of the animal kingdom; and he obſerves, that after this diſ- 
covery, no further queſtion will be made concerning either the 
ouretic acid or its ſalts. In addition to all theſe details, we 
have only to add farther, in order to render the hiitory of this 
alt complete, that phoſphat of ſoda always contains a little 
phoſphat of ammoniac, and that this laſt ſalt acts a part in all 
the combinations into which it enters. 

It is very ſingular that the phoſphat of ſoda, is not decom- 
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poſed by carbon, like the ammoniacal-phoſphat,—that carbon 
cannot deprive the phoſphoric acid when in union with 9g, 
of its oxygen. Soda deprives this laſt acid of the property o 
being decompoſed by charcoal, though it does not act in the 
ſame manner on the ſulphuric, or other acids. This is a ſtrong 
exception to the elective attractions of oxygen, and ſlang; 
alone; it is equally remarkable, that the phoſphoric acid ad. 
ded in exceſs to the phoſphat of ſoda, leaves this componnd, 
which conſtitutes, according to Klaproth, the peculiar (uh. 
ſtance of Prouſt, the property of converting ſyrup of violet; 
to a green.  Morveau adds to the hiſtory of phoſphat of ſodz, 
that when a ſolution of the muriat of lead is poured into a (6. 
lution of this ſalt, a precipitate of phoſphat of lead is afforded, 


which when diſtilled with charcoal affords phoſphorus, a; 


Laumont, inſpector of the mines, has diſcovered, with one of 
the ores of Huelgoet. Hence we may perceive, how the 
plumbum corneum propoſed by Margraaff in the diſtillation 
of phoſphorus of urine may augment the quantity of the 
product, as we ſhall. explain in the following chapter of th: 
lithic acid. 

Concerning the Lithic Acid. 


The calculus or ſtone which is formed in the human bladder, 
has long engaged the attention of phyſicians and chemiſts, P:- 
racelſus, who gave it the barbarous name of duclech, ſuppoſ:! 
it to be formed by an animal reſin, and compared it to arthri- 
tic concretions. Vanhelmont conſidered it as a concretion made 
by the ſalts of urine, and an earthy volatile ſpirit ; and ſup- 
poſed that it differed from arthritic chalk, which was cauſed, 
according to him, by the thickening and acidification of the ſy- 


novia. Boyle extracted from it oil, and much volatile alt. 


Boerhaave admits it to contain an earth united to volatile alkal!. 
Hales obtained from it 645 times its volume of air, and out of 
230 grains, the reſidue was only 49; he called it animal tat- 
tar. Many learned phyſicians, and eſpecially Whytt and Det- 
ten, have conſidered alkaline matters as the true ſolvent of the 
urinary calculus: many have even propoſed ſoap lees, but 
their concluſions were not founded on an accurate analylis 
of the calculus. Scheele and Bergman began this analyſis; 
the former of theſe chemilts diſcovered, that the ſtone in the 
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pladder is formed for the moſt part of a peculiar acid, which 
ve call /ithic. acid. He obtained by diſtillation from 70 grains 
if the calculus in the bladder, 28 grains of this acid in a dry 
and ſublimated ſtate, ſome ammoniacal carbonat, and 12 grains 
of charcoal, very difficult to incinerate; 1000 grains of boiling 
water diſſolved 296 grains of the ſame acid. This ſolution 
reddened blue colours, but the greater part of the acid ſepa- 
rated by cooling, in the form of ſmall cryſtals. 

The concentrated ſulphuric acid diſſolves the nn by he 
alliſtanee of heat, and becomes converted into ſulphureous acid. 
The muriatic acid does not attack it; the nitric acid diſſolves 
it completely, nitrous gas and carbonic acid being diſengaged 
during its action; this ſolution is red, and contains an acid at 
liverty ; it dyes the ſkin, and other animal coverings of a red; 
no appearance of ſul phuric acid is obſerved by the teſt of ſolu- 
ble barytic ſalts, nor of lime by the oxalic acid. Lime water 
forms a precipitate, ſoluble in acids without efferveſcence ; 


cauſtic alkalis diflolve the calculus, rccording to Scheele, Theſe 


ſolutions are precipitated by lime; 1000 grains of lime water 
diſſolve 537, and ammoniac in great quantity likewiſe attacks | 


the calculus. The ſame celebrated chemiſt affirms, that the 
brick coloured depoſition of the urine of ſuch as labour under 
levers, is of the ſame nature. Though Scheele did not find 
lime in the ſtone of the bladder, Bergman obtained it by pre- 
cipitating its nitric ſolution by ſulphuric acid, and by calein- 
ing the reſidue of the ſame ſolution. Bergman has beſides 
dilcovered in the calculus, a white ſpongy matter, inſolu- 
ble in water, acids, and alkalis ; the incinerated charcoal of 
this ſubſtance, whoſe quantity was too ſmall to permit 
him to aſcertain its nature, is not even ſoluble in the nitric 
acid, 

From the analyſis of theſe two celebrated chemiſts, which 


has been often repeated with the ſame reſults by different che- 
miſts, the calealus appears to be of a different nature from the 
earth of bones; yet Mr. Tennant, of the Royal Society of 
London, obſerved ſtones of the bladder which only loſt two 
thirds by calcination, and whoſe refidve melted into a glaſs, 
which became opake by cooling, and conſequently contained a 
very conſiderable quantity of calcareous phoſphat. 

As to the lithic acid, its properties, as far as they are 
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at preſent known, are, 1. A concrete and cryſtalline form 
2, Difficult ſolubility in water ; and in much larger quantity in 
hot than in cold water: 3 That of being ſoluble by nitric 
acid, part of whoſe oxygen it abſorbs, and then forms a red. 
diſh deliqueſcent maſs, colouring many bodies: 4. It unite 
with earths and metallic oxyds, forming peculiar ſalts, which 


Morveau calls /thiates of lime, of potaſh, of ſoda, of copper, 


&. F. It prefers alkalis to earths: 6. It yields theſe baſe; 
to the moſt feeble acids, even to the carbonic, which is the cauſe 
of the inſolubility of the calculus in the alkaline carbonat; 
This laſt character is peculiar to the preſent acid; however, 
there remains, as Morveau well obſerves, much to be done, 
reſpecting the lithic acid; to which I may add, that it remains 
to be aſcertained whether it be not the modification of ſome 
other acid, as may be ſuſpected from the known reſemblance 
of the vegetable acids to one another, as well as between the 
pretended perlat or ouretic, and the phoſphoric acid. 
Morveau thinks, that the arthritic concretions, which phy. 
ficians have ſuppoſed to be of the ſame nature as the calculus 
of the bladder, are very different from that ſubſtance ; but he 
grounds his opinion only on certain experiments of Shenckius, 
Pinelli, and Whytt, which are far from poſſeſſing the accurs 
cy at preſent required in experimental philoſophy ; and the 
obſervations of Boerhaave, Frederick Hoffman, Springl. 
field, Alſton, Leger, &c. on the good effects of ' alkaline wa 
ters, ſoap, and lime waters, on the arthritic and calculous al. 
fections, appear to me more proper to aſcertain the exiſtence 
of an analogy between theſe two kinds of concretions, than the 
former are capable of diſproving it. It muſt, however, be al- 
lowed, as Morveau obſerves, that experiment alone is ſuf- 


- ficient to decide the queſtion, which affords an additional 


proof of the great importance of chemical reſearches in the 
art of medicine, and the advantages it promiſes to that uſeful 


ſcience. 
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NOTE ON CHAPTER IX. 


Fooxcror announces, that Vauquelin and he are at preſent engaged in the ana- 
huis of urinary calculi, and in the attempt to diſſolve them by ſolvents that may 
be ſafely introduced into the bladder, Their firſt attempts are ſaid to have been 
ſucceſsful, They have diſcovered in urinary calculi, | 

1. Uric acid, or the lithic acid of Shcele. 

2, Urat of ammoniac. 

1. Ammoniaco magneſian phoſphat. 

4 Phoſphat of lime, mixed with ammoniaco magneſian phoſphat. 

5. Oxalat of lime. 

6. Silex. 

7. An animal matter, of a very remarkable colour and texture, Fourcroy, An, 
Clem. XXX. 54. XXVII. 225, 287. XVI. 


PHOSPHORUS. 


CHAPTER X. 
OF THE PHOSPHORUS OF KUNCEEL. 


Parosrnonns is one of the moſt combultible ſubſtances ve are 
acquainted with. As it was originally obtained from urine, 
and the ſubſtance which affords it in the greateſt quantity, is 
the phoſphat of ammoniac and ſoda, whole properties we have 
juſt examined, we think it proper to treat of the hiſtory of thi; 
ſubſtance in this place. 2 
According to Leibnitz, the diſcovery of phoſphorus is due 
to an alchemiſt named Brandt, a citizen of Hamburg, who dil. 
covered it in 1667. Kuackel affociated with a certain perſon 
named Krafft, to purchaſe this ſecret ; but the latter having 
purchaſed 'it, and refuſing to communicate it to Kunckel, he 
reſolved to make a ſeries of experiments on urine, from which 
' he Knew it was extracted, in order to diſcover it. His inqui- 
ries were attended with ſucceſs, and therefore he ought to be 
regarded as the true inventor. Some perſons likewiſe attti- 
bute the honour of this diſcovery to Boyle, who in fact depo. 
ſited a ſmall quantity, in the year 1680, in the hands of the ſe- 
cretary of the Royal Society of London; but Stahl affirms that 
Krafft told him that he communicated the proceſs of making 
phoſphorus to Boyle: Boyle communicated his procel3 to a 
German, named Godfreid Hanckwitz, who had a good labo- 
ratory at London, and was for a long time the only perſon 
who made phoſphorus, and ſold it to all the philoſophers 
throughout Europe. Notwithſtanding a great number of te. 
ceipts for making phoſphorus, and among others thoſe of 
Boyle, Krafft, Brandt, Hoffman, Teichmeyer, Frederic Hol- 
man, Neiwentyt, and Wadelius, have been publiſhed, ſince the 
year 1680, to the commencement of the preſent century, 0 
chemiſt ſucceeded in preparing it; and the proceſs was in ret- 
lity a ſecret, till a ſtranger, in the year 1737, offered at Parts 
to communicate a ſucceſsful method of making phoſphorus: 
The Academy nominated four chemiſts, Hellot, Dufay, Geol. 
froy, and Duhamel, to attend this operation in the laborato!y 
1 
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of the Royal Garden. The proceſs ſucceeded very well, the 
niaiter rewarded the foreigner, and M. Hellot deſcribed it ve- 
ry accurately, in a memoir inſerted among thoſe of the Acade- 
my for the year 1737. 'The operation conſiſts in evaporating 
ive or fix hogſheads of urine, till it is reduced into a granu- 
lated, hard, black, and ſhining ſubſtance; this reſidue is cal- 
-ned in an iron pot, whoſe bottom is heated red hot, till no 
more fames ariſe, and a ſmell like that of peach-bloſſoms 13 
yerceived ; the calcined matter is lixiviated with about twice 
its weight of hot water, and is dried after the water has been 
decanted off. Three pounds of this matter are then mixed 
with one pound and a half of coarſe ſand, or pounded ſtone- 
ware, and four or five ounces of the powder of charcoal of 
beech, This mixture being moiſtened with half a pint of wa- 
ter, is introduced into a Heſſian retort ; the matter is aſſayed, 
by making a portion red hot in a cracible : if it emit a vio- 
let lame, with a ſmell of garlick, is a proof that phoſphorus 
will be afforded. The retort is placed in a furnace built on 
purpoſe, and a large receiver is adapted, one-thirll full of wa- 
ter; the receiver muſt have a ſmall hole pierced in it; and 
M. Hellot conſiders this as one of the molt neceſſary circum- 
ſtances to enſure ſucceſs, Three or four days after the ap- 
paratus has been put together, a fire is made, ſo as very gra- 
dually to dry the furnace and the lutes. The fire is raiſed 
by degrees to the moſt extreme heat, and kept up in that ſtate 
from fiftecen to twenty hours; the phoſphorus does not come 
over till about fourteen hours after the commencement of the 
operation, which in the whole laſts twenty-four hours. A 
large quantity of aramoniacal carbonat firſt riſes, which is 
partly diſſolved in the water of the receiver: the volatile, or 
zeciform phoſphorus, firſt paſſes in luminous vapours ; the 
true phoſphorus next comes over, in the form of an oil, or 
relembling melted wax. When no more paſſes over, the ap- 
paratus is left to cool for two days; the receiver is then un- 
luted, and water is added to looſen the phoſphorus adhering 
to the ſides; the phoſphorus is then melted in boiling water, 
and cut into ſmall pieces, which are introduced into the necks 
of matraſſes, cut towards the middle of the body in the form 
of a funnel, and plunged in boiling water; the phoſphorus 


—"— * 
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HFellot. The length of the operation deterred chemiſts from 


place of junction muſt be luted with fat lute, covered with fl. 


poſed to diſtillation. The phoſphorus is reQified by re-diftil 
lation by a very gentle heat, in a retort of glaſs, with a te. 
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melts, is purified, and becomes tranſparent, by the ſeparation 
of a blackiſh matter, which riſes to the top; it is afterward; 
plunged in cold water, by which it is congealed, and is thruſt 
out of the necks of the matraſſes by a ſmall ſtick- introduced 
at the leſſer end. Such, in ſhort, is the proceſs deſcribed by 


repeating it, excepting Rouelle the elder, who performed i: 
ſeveral times with ſucceſs in his chemical lectures. 

In the year 1743, Margraaff publiſhed, in the Memoirs of 
the Academy of Berlin, a new method of making a conſider. 
able quantity of phoſphorus more readily than had been done 
before his time. According to his proceſs, the plumbum cor. 
neum remaining after the diſtillation of four pounds of minium, 
and two pounds of ammoniacal muriat, is mixed with ten 
pounds of the exttact of urine of the conſiſtence of honey; 
half a pound of charcoal in powder being added, the mixture 
is dried in an 1ron pot till it is converted into a black powder; 
this powder is diſtilled in a retort, to obtain, by a gradual fire, 
the ammoniacal carbonat, fetid oil, and ammoniacal murit, 
Care muſt be taken to urge the fire no more than till the retort 
is moderately red. The black and friable matter of this diſlil. 
lation is that which affords the phoſphorus ; it is aſſayed by 
throwing a ſmall quantity on heated coals ; if it emits a ſmell 
of garlic, and a blue phoſphoric flame, it is a proof that it has 
been well prepared. An earthen retort of Heſſe, or of Picardy, 
is filled to three-fourths of its capacity with this ſubſtance, 
well coated with lute ; this veſſel is placed in a reverberatory 
furnace, with a dome and iron chimney of fix or eight feet 
in height; a middle-ſized receiver, pierced with a ſmall per. 
foration, and half filled with water, is to be adapted, and the 


lets dipped in white of egg and lime ; a brick wall is built up 
between the furnace and the receiver, and the whole apparatus 
is then left to dry for a day or two. The diſtillation is then 
begun, by a fire very gradually raiſed, and the operation laſts 
from fix to nine hours, according to the quantity of matter es- 


ceiver half filled with water. Moſt chemiſts have repeated ti 
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ſocels of Margraaff with ſucceſs ; and it was the only proceſs 


uled. till the late diſcovery of ſeparating the phoſphoric acid 


from bones, as we (hall obſerve when we come to ſpeak of 
ſaline bodies. 

It may be obſerved, that the proceſs of Vargraaff differs 
from that of Hellot only in the adJition of the plumbum cor- 
neum, and the dividing the operation into two, but the moſt 
valuable part of the operation of the learned chemiſt of Ber- 
lia, conſiſts in his determining which of the ſubſtances contain- 
el in urine ſerves to form the phoſphorus. By diſtillation of 
i mixture of the fuſible ſalt amd charcoal, he obtained a very 
fine phoſphorus, and obſerved that urine, from which this fait 
has been extracted, affords ſcarcely auy of this combuſtible 
ſubſtance, It therefore follows, that phoſphorus is formed by 
means of one of the conſtituent parts of fuſible ſalt; and this 


ſubſtance is eafily obtained, by diitilling two parts of the glaſs ' 
obtained by this ſalt, decompoſed in a retort or a crucible, with 


one part of charcoal in powder. This operation requires much 
leſs time, and a leſs degree of heat, than thoſe we have before 
deſcribed, ſince, according to Prouſt, the phoſphorus comes 


over at the end of a quarter of an hour. It is doubtleſs the 


belt proceſs for procuring the phoſphorus of urine, but ſeveral 
objections may be made to it: 1. The vitreous reſidue of the 
decompoſition of the ammoniacal phoſphat by fire, not being 


the pure phoſphoric acid, but combined with phoſphat of ſoda, 


which is not decompoſable by charcoal, the quantity of phoſ- 
phorus obtained by employing this refidue is but very ſmall, 
lnce an ounce affords no more than a drachm, and frequently a 
lels quantity. 2. Becauſe, when a large quantity of fuſible 
ſalt is obtained by evaporation and cooling, it is found to be 
mixed with a great quantity of the phoſphat of ſoda, which 
does not afford phoſphorus. It may, from theſe two obſerva- 
tions, be conceived why ſo ſmall a quantity of this' combuſtible 
ſubltance is obtained by the diſtillation of fufible ſalt with 
charcoal: fuſible ſalt alone, of the mixture of the ammoniacal 
phoſphat and phoſphat of ſoda, diſtilled with charcoal and mu- 
rat of lead, or plumbum corneum, may perhaps afford a larger 
JuMtity, ſince the latter appears to have the property of de- 
oapoling phoſphat of ſoda. 
a. HI. b | 
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Phoſphorus obtained by all the proceſſes we have deſcribed, 


is always the ſame ſubſtance. When very pure it is tranſpa. : 
rent, and of a conſiſtence reſembling that of wax; it cryſtal. N 
lizes, by cooling, in laminæ, which are brilliant, and, as it 5 
were, micaceous; it melts in hot water, long before the fluid f 
becomes boiling hot; it is very volatile, and by a gentle heat . 
riſes and comes over in the form of a thick fluid. When in ; 
contact with air, it emits a fame from every part of its far. | 0 
face; and this vapour, which ſmells ſtrongly like garlick, ap. = 
pears white in the day-time, but is very luminous in the dark, 75 
The ſlow combuſtion of phoſphorus conſiſts in this diſengage. "4 
ment, and if it be left for a certain time expoſed to the air, it N 
conſumes by degrees, and leaves a peculiar acid, whoſe pro. an 
perties we ſhall hereafter examine. This flow combuſtion can. N 
not be performed, unleſs the phoſphorus be in contact with the 5 
air; and in order that it may be very luminous, a heat of from 
twelve to fifteen degrees of Reaumur's thermometer, or about 1 
ſixty-three degrees of Fahrenheit's is required, though it takes * 
place at a lower temperature. This inflammation does not pro- 
duce heat, nor ſet any combuſtible body on fire“; but when o a 
phoſphorus is expoſed to a dry heat, of twenty-four degrees ot i 
Reaumur, or 80 of Fahrenheit, it takes fire with decrepitation, 2 
burns rapidly, with a very lively white flame, mixed witl 10 , 
yellow and green, and deſtroys all the combuſtible bodies It = 
touches with the greateſt facility. The vapours it emits are hy 
then very abundant, white, and very luminous in the dark, By 
In a receiver full of vital air, this rapid combuſtion takes * 
place with a very ſtrong heat, and a brilliant flame. Phok Wy 
phorus leaves a different reſidue in each of theſe combul- Ph 
tions : the firſt affords a liquor, which weighs more than twice "Kg 
as much as the phoſphorus made uſe of, and is known by the the f 
name of the phoſphorous acid : the ſecond gives a white, concrete, 
very deliqueſcent, and very ſoluble matter, which is the 5%, — 
phoric acid ; it then reſembles the acid and fluid reſidue of the EA 
firſt combuſtion, or flow inflammation ; yet theſe two acids aid . 
preſent certain differences in their combinations, as Margraf Niments 
has obſerved, and as Sage has likewiſe pointed out, in the OS 
Memoirs of the Academy for the year 1797. We ſhall ſpeak * 


Mts, 
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mote fully reſpecting theſe differences in the hiſtory of the 
two acids. i x 

The combuſtion of phoſphorus was confidered by Stahl as 
the difengagement of phlogiſton, which he ſuppoſed to be com- 
bined with the muriatic acid * in this inflammable ſubſtance. 
Lavoiſier, in order to diſcover what happens in this combuſ- 
tion, kindled, with a red hot iron, phoſphorus under a glaſs 
reſſel, inverted over mercury; he obſerved that no more than 
a certain quantity can be burnt in a determinate bulk of air, 
and that this quantity conſiſts of one grain of phoſphorus for 
fixteen or eighteen cubic inches of air; after this combuſtion, 
the phoſphorus is extinguiſhed, and the air is no longer ca- 
pable of burning new phoſphorus ; that the volume of the air 
is diminiſhed, and the phoſphorus diſſipated in white ſnowy 
flakes, which adhere to the fides of the veſſel. Theſe flakes 
are twice and a half the weight of the phoſphorus uſed, and 
this augmentation of weight correſponds exactly to that which 
the air has loſt, and depends entirely on the abſorption of oxy- 
gen by the phoſphorus : in fact, the white flakes are the con- 
crete phoſphoric acid, formed by the combination of phoſpho. 
rus with the oxygen, or the baſe of vital air, contained in the 
atnotpheric air, which has ſerved to burn this inflammable 
ſubſtance. This theory is the ſame as that of ſulphur, and it 
is therefore unneceſſary to repeat what has been ſaid reſpect- 
ing this ſubſtancce in the mineral kingdom, We ſhall only 
add, that of all combuſtible bodies, phoſphorus appears to be 
that which diſengages moſt caloric and light from vital air, 
and which abſorbs the oxy gen in the moſt ſolid ſtate b. 

Phoſphorus is liquified in hot water. If vital air be paſſed 
through, phoſphorus thus liquified, it burns, and is reduced to 
the tate of phoſphoric acid. 


————— ee 8 * 


1 


* 3tah! has affirmed in ſeveral of his works, that by combining - muriatic 
ci with phlogi/on, phoſphorus may be made. Margraaff made a ſeries of expe- 
mments with different con binations of muriatic acid, treated with combuſtible 
bodies, and never ſucceeded in producing phoſphorus ; he has likewiſe ſhown, that 
the acid which remains after the combuſtion of this ſubſtance, differs very much 
1 that of marine ſalt; and this is at preſent univerſally admitted by all che- 
mins, Nele of the Author, 


Yi 


—— — — 


— 


340 PHOSPHORUS, 


Though phoſphorus be not ſoluble in water, yet it is chan, 
ged by it in proceſs of time, and loſes its tranſpareney; be. 
comes yellow, and covered with an effloreſcence and coloured 
powder; the water becomes acid, and appears luminous whey 
agitated in the dark; the phoſphorus is therefore flowly de. 
compoſed. 

The eauſtic fixed alkalis diſſolve phoſphorus, by the aflit. 
ance of a boiling heat; during this combination, a fetid gas, dif. 
covered by Gengembre, which has the ſingular property of tak. 
ing fire and exploding, by the contact of atmoſpheric air, and 
ſtill more ready by the contact of vital air, is diſengaged : this 
elaſtic fluid conſiſts of phoſphorus diſſolved in hydrogen gas, 
Which laſt is produced by the, decompoſition of the water. 
We call it phyſphorated hydrogen gas. 

Sulphuric acid, diſtilled with phoſphorus in a retort, burns 
it almoſt entirely, but without inflammation ; the concentrated 
nitric acid attacks it with violence, and ſuddenly inflames it, 
provided the phoſphorus be hot. When this experiment is 
made in a retort, with nitric acid not very concentrated, the 
phoſphorus burns by degrees, ' ſeizes the oxygen of the nitric 
acid, and forms the phoſphoric acid. This proceſs was de- 
ſcribed by Lavoiſier in 1780. 

The muriatic acid does not attack phoſphorus in a ſenſible 
degree, but the oxygenated muriatic acid burns it very read. 
ly. If phoſphorus be dipped in oxygenated muriatic acid 
gas, it inſtantly kindles, and burns with deflagration, 

The nitrats inflame it likewiſe, by the aſſiſtance of heat. 

Sulphur and phoſphorus combine, according to Margrazi, 
by fuſion and diſtillation, and compoſe a ſolid ſubſtance, ol 3 


- fetid odour, which ſwells in water, to which it communicates 


acidity, and the ſmell of alkaline ſulphures ; properties which 
certainly ſhow a peculiar re- action between theſe two bodies 
whoſe union ſcem to occaſion the decompoſition of water. 
Pelletier has obſerved, that ſulphure of phoſphorus, or phol- 
phure of ſulphur, denominations which indicate the reciprocal 
proportions of theſe two bodies, are infinitely more fuſible that 
either of them taken ſeparately. 

-_ Phoſphorus does not unite, ſo readily with metals as ſulphur 
does, though it reſembles that ſubſtance in many of its prope*- 
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Margraaff attempted to make theſe combinations, by 


ties. 
zitilling the ſeveral metallic ſubſtances, each with two parts 


of phoſphorus : no peculiar phenomena were preſented but by 
irſenic, zink, and copper; all the other metals were not chan. 
ged by the phoſphorus, which was partly burnt or ſublimed 
in the receiver, without having experienced any remarkable 


change. 
Phoſphorus, ſublimed with arſenic, afforded this celebrated 


chemiſt a ſubſtance of a beautiful red, fimilar to realgar. 

Zink, diſtilled twice ſucceſſively with this combuſtible ſub- 
gance, afforded yellow, pointed, and very light flowers; theſe 
lowers expoſed to the fire under a red hot muffle, burned and 
afforded a tranſparent green glaſs, ſimilar to that of borax. 

Copper, treated in the ſame manner with phoſphorus, loſt 
its brilliancy, and became very compact; its weight was in- 
creaſed ten grains in the half drachm, and it took fire, and 
burned, on being applied to a flame. Pelletier has obſerved 
that copper combines very well with phoſphorus, and that the 
reſult of this combination is a kind of grey, brilliant, granu- 
lated, very hard, and fuſible ore. We give to theſe compounds, 
into which phoſphorus enters without alteration, the name of 
ihyphures of copper, zinc, arſenic,” &c. 

Pelletier, in his reſcarches concerning metallic phoſphures, 
has followed a very different method from that of Margraaff. 
To produce theſe combinations, he mixed the metals with vi- 
treous phoſphoric acid and a little charcoal; in proportion as 
the phoſphorus is produced by the action of the charcoal, it 
combines with the metal. In this way he has been able to 
melt platina with the greateſt eaſe, and to form a phoſphure of 
patina, which ſerves to purify this ufeful metal. 

Bouillon and Sage have deſcribed a remarkable alteration 
ich phoſphorus undergoes in metallic ſolutions: the firſt of 
ele chemiſts has diſcovered, that ſmall ſticks of phoſphorus, 
plunged in ſolutions of gold, filver, copper, &c. became gra- 
Wally covered with a kind of ſheath of ſhining metal: theſe 
valuable experiments ſhow that the phoſphorus has a ſtronger 
aaity with oxygen than many metals, and is capable of re- 
Weng their oxyds. Bergman has eſtabliſhed the fact, that the 
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| arſenic acid becomes black, and is converted to the ſtate of 4. 
ſenic, when heated with phoſphorus, which becomes phoſpho. 
ric acid, in proportion as it takes the oxygen from the arſenic. 
Phoſphorus diſſolves in all oils, and renders them luminous. 
Spielman has diſcovered that it diſſolves in alcohol, and that 
this ſolutiou emits ſparks when it is poured into water: part 
| of the phoſphorus is precipitated in a white powder during 
| this operation. ? 
| Phoſphorus is as yet very little uſed either in medicine or 
in the arts. Menzies, Morgenſtern, Hartman, &c. affirm, that 
they have experienced very happy effects in malignant aud bi- 
| lious fevers, when the ſtrength has been exhauſted, aud in the 
biliary fever ; others have recommended it in the ſcarlet fe. 
ver, the peripneumony, rheumatic pains, epileply, &c.; by! 
| though ſeveral diſſertations have already appeared in Germa. 
ny on the medical virtues of phoſphorus employed internally, 
| 


= — * * 
—— 


nothing can yet be eſtabliſhed concerning it, till experience ha 
aſcertained its virtues with greater certainty. 


ll NOTES ON CHAPTER X. 


i | 
Vas Maxum has diſcovered that this combuſtion of phoſphorus takes place 
in rarificd air, and that the light is increaſed in proportion as the air is more ra- 
rified. The phoſphorus, in this inſtance, kindles when placed in a temperature 
not exceeding 56 or 58% of Fahrenheit, though it does not take fire in the oper 
air, unleſs when heated to about 1129. In order to produce the rapid combuſtion 
it is neceſſary that a part of the phoſphorus be ſurrounded with cotton, woollen, 
or ſome other very flow conductor of caloric. "Theſe ſubſtances, Van Marum con- 
ceives, act by confining the caloric ; and accordingly he obſerved, that while the 
| light round the phoſphorus became ſtronger and ſtronger, the thermometer roſe 
| from 46 to 769 before the phoſporus began to take fire. Ann. de Chim. XXI. 153. 
| b The experiments of Gottling, by which he endeavoured to prove the inflam- 
mability of phoſphorus in azotic gas, are now generally allowed to have hcen inac- 
curate. The reader will find an ample refutation of theſe experiments in a ſmall 
treatiſe, Ueber das Leuchten des Phoſphors in Atmeſpheriſchen Stickgas von Selerer, 
Lager and Efaf, and in a Memoir by Fourcroy and Vauquelin in the twenty - rb 
volume of the Annalles de Chimie, 
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CHAPTER XI. 
CONCERNING THE PHOSPHORIGC AND PHOSPHOROUS ACIDS. 


Tar phoſphoric acid has been thus called, becauſe it has been 
thought to exiſt, ready formed, in phoſphorus, from which it 
was obtained by combuſtion ; but Lavoiſier has proved, that 
this alt is a combination of phoſphorus with oxygen. To ob- 
tain this acid, four proceſſes may be uſed : the firſt conſiſts in 
burning phoſphorus rapidly, under glaſs veſſels filled with at- 
moſpheric air, inverted over mercury ; the combuſtion being 
begun, either by a burning glaſs, or a red hot iron wire, it is 
neceſſary firſt to moiſten the inſide of the glaſs with a ſmall 
quantity of water. This proceſs, directed by Lavoiſier, affords 
phoſphoric acid in a very hort time, but mixed with a ſmall 
quantity of phoſphorus, not decompoſed, that is, of acid in the 
phoſphorous ſtate : vital air may be uſed for this combuſtion, 
but the inflammation is then ſo rapid and violent, that it often 
cauſes the glaſſes to fly in pieces. This proceſs affords pure 
phoſphoric acid, 

The ſecond proceſs, invented by Wolfe and Pelletier, is per- 
tormed by paſling a current of vital air through phoſphorus 
melted under water. 

In the third method, contrived by Lavoifier, phoſphorus is 
burnt, by means of the nitric acid, rather more than mode- 
rately ſtrong. Both theſe proceſſes afford phoſphoric acid. 

The fourth proceſs, or flow combuſtion, improperly called 
the formation of the phoſphoric acid, per deliquium, is very well 
deſcribed by Sage. Sticks of phoſphorus are placed in a glaſs 
funnel, whoſe neck is received in a bottle, and its baſe covered, 
but not cloſely ; a tube of glaſs is put into the neck of the 
tunnel, in order to prevent the phoſphorus from falling through : 
and to give a paſſage to the air of the veſſel, diſplaced by the 
phoſphoric acid, care muſt be taken that the ſticks of phoſpho- 
rus do not touch each other, and that the temperature of the 
place does not exceed fixty degrees ; as without theſe precau- 
ions, the phoſphorus may deflagrate : By this method, an 

| Y uy 
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ounce of phoſphorus affords three ounces of an acid, which i; 
collected in the bottle, with a ſmall quantity of water, added 
by a little at a time. This is the phoſphorous acid, 

Theſe four proceſſes afford the acid of phoſphorus in two 
different Rates, accordingly as it contains phoſphorus not de. 
compoſed, or entirely burnt, and faturated with oxygen, 
Theſe two acids exhibit phenomena, with reſpe& to each 
other, ſimilar to thoſe exhibited by the ſulphuric and ſulphute. 
ous acids: This 1s the reaſon of the ſmall difference between 
the reſults obtained by Sage and Lavoiſier, in the combination; 
of this acid, as related in the Memoirs of the Academy for 
1777. We call the firſt, or that in which the phoſphorus is (a. 
turated with oxygen, phoſphoric acid ; and the ſecond, which i; 
not entirely ſaturated with oxygen, we call the phoſphorous acid, 


Of the Phoſphoric Acid. 


The pure phoſphoric acid, obtained without addition o. 
ter, and in vital air, has the form of white, ſnowy, light, deli- 
queſcent flocks, of a very ſtrong acid taſte. By expoſure to 
the air, it ſtrongly attratts humidity, When placed in contad 
with a ſmall quantity of water, it melts, or is diſſolved eaſily, 
and affords a white fluid without ſmell, of an oily conſiſtence, 
very ponderous, of a ſtrongly acid taſte, and rapidly converting 
blue vegetable colours into red. If it be expoſed to the ac- 
tion of heat in a retort, pure phlegm is obtained ; the acid be- 
comes concentrated, and acquires a greater ſpecific gravity than 
even the ſulphuric acid, gradually becomes more conliltent, 
loſes its tranſparency, and reſembles a ſoft extract: laſth, 
when urged by a violent heat, it melts into a hard, vety 
electric, and inſoluble tranſparent glaſs, which preſents no 
character of acidity. It ſeems that this vitreous and ſolid ſlate 
of phoſphorus depends on a more intimate combination between 
the acidifiable baſe and oxygen, and the ſeparation of part of 
the latter. This idea, reſpecting the more intimate adherence 
of oxygen in the phoſphoric glaſs, which being no longer acid, 
merits the name of witrezrus phoſphoric acid, is confirmed by the 
difficulty of obtaining phoſphorus from it by the addition of 
charcoal, and by the neceſſity of giving a high temperature tv 
the mixture for that purpoſe, 
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If phoſphoric acid, obtained by the flow combuſtion, or 
hoſphorous acid be heated in an open veſſel, ſmall flames ariſe, 
from time to time, accompanied with the ſmell of garlick, which 
Joubtleſs are produced by a portion of phoſphorus not yet en- 
tirely burned. In theſe circumſtances, the acid becomes con- 
-ntrated and dry, and at laſt melts, in the ſame manner as 
when treated in a cloſe veſſel. 18 

The concentrated phoſphoric acid very quickly attracts the 
moiſture of the air; it unites to water with heat, combines 
with a great number of ſubſtances, and preſents peculiar phe- 
10mena in theſe combinations. | 

The liquid phoſphoric acid does not appear to act on filice- 
ous earth, according to the experiments of Bergman and Mor- 
veau; but it acts on glaſs, as appears from the experiments of 
lugenhouſz and Prieſtley, When urged by the blow-pipe to- 
zether with alumine, it boils; and the phoſphoric acid, melted 
in Heſſian crucibles, gives them a vitreous tranſparent glaze, 
23 Morveau remarks 4. 

It unites with barytes, and appears to prefer it to all other 
haſes, except lime, according to Bergman's table of attractions. 
The properties of barytic phoſphat are not yet known . 

The phoſphoric acid diſſolves carbonat of magneſia with ef- 
ferveſcence ; the ſalt it forms with this ſubſtance 1s of difficult 
{olubility ; a well ſaturated ſolution, after twenty-four hours 
repoſe, affords cryſtals in very flender, ſmall, flat needles, ſeve- 
ral lines in length, and obliquely cut off at each end; it often 
eames the form of a tranſparent jelly; when expoſed to a 
gentle heat, they become reduced to powder : the ſulphuric 
xid decompoſes this ſalt, according to Lavoiſier <. 

The phoſphoric acid, poured into lime water, precipitates it 
in the form of a ſalt ſcarcely at all ſoluble, which does not ef- 


not by the cauſtic fixed alkalis. This ſalt is of the ſame na- 
ture as the baſe of bones. An excefs of the phoſphoric. acid 


precipitated by magneſia, lime, cauſtic fixed alkali, and even 
by ammoniac, all which deprive it of its exceſs of acid. The 
calcareous phoſphat is not decompoſed by cauſtic alkalis, though 
't1s by the carbonats of potaſh and of ſoda. The ſolid matter 
bones is a ſuperſaturated phoſphat of lime d. 
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terveſce with acids; it is decompoſed by the mineral acids, but 


renders the calcareous phoſphat ſoluble in water ; but it 1s | 
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The phoſphoric acid, ſaturated with potaſh, forms a very 
ſoluble ſalt, which, by evaporation and cooling, affords tetra. 
hedral eryſtals terminated by four- ſided pyramids, whoſe fg. 
correſpond with thoſe of the priſms : this phoſphat of potal, 
diſſolves much more completely in hot than in cold water: 
it expands on hot coals, and melts but with difficulty: * 
melted, it loſes its ſaline taſte; it precipitates the nitric fo. 
lution of filver, of 'a white colour, and that of mercury of ; 
yellowiſh white: it is decompoſed by lime water, which ha; 
a ſtronger affinity than potaſh to the phoſphoric acid e. 

Soda, united with the phoſphoric acid, produces a ſalt of 2 
agreeable taſte, ſimilar to that of the muriat of ſoda. The 
phoſphat of ſoda does not cryſtallize ; it is reduced, by evays. 
ration, into a gummy deliqueſcent matter, tenacious and adhe. 
five, like turpentine *. I have obſerved in this thick matter 
needles diſpoſed in radii, which indicate a commencement af 
cryſtallization ;- but if a little more ſoda than is requiſite for 
ſaturating the acid be added to this ſalt, a change of its proper. 
ties is inſtantly effected; its taſte becomes urinous; it changes 
the ſyrup of violets to a green; cryſtallizes in large parallelo- 
grams, and effloreſces in the air. In ſhort, it acquires all the 
properties of figſible ſalt with baſe of natrum, which is ſuperſaturat- 
ed phoſphat of ſoda, This ſalt does not afford phoſphorus with 


carbon, no more than the phoſphats of barytes, lime, potall, 


and ſoda : Hence it appears, that the phoſphorous acid mutt 
be in a diſengaged ſtate, in order to be decompoſed by carbon 

Ammoniacal phoſphat, formed by the combination of the 
phoſphoric acid 'with ammoniac, is more ſoluble in hot water 
than in cold; and by cooling affords cryſtals, which, according 
to Lavoiſier, reſemble thoſe of alum. I have obſerved that 
when the combination is accurately neutral, it is very diflicult 
to obtain it cryſtallized, and that it almoſt totally evaporates 
by a gentle heat; but an exceſs of ammoniac favours the cry- 
ſtallization of this ſalt: a ſmall quantity of the phoſphat ui 
ſoda produces the ſame effect, and in this ſtate it is that ue 
obtain it from urine. Barytes, lime, and alkalis decompoſe 


* In England the phoſphat of ſoda is prepared on a large ſcale, and fold i 
pharmacy in beautiful cryſtals, lik? ſulphat of ſoda ; it is uſed as a purgative. 
2 
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ue armoniacal phoſphat : fire readily diſengages its ammoni- 
ic, and it is on this account that it affords pheſphorus with 
charcoal®, 

The phoſphoric acid decompoſes the ſulphat, the nitrats, 
and the alkaline muriats, by the dry way, and diſengages their 
acids, by reaſon of its fixity ; but it * its baſes to them 
by the humid way. 

The phoſphoric acid, in its fluid Mev acts only on a ſmall 
number of metallic ſubſtances : it readily diſſolves zink, iron, 
and copper; theſe ſolutions do not afford cryſtals by evapora- 
tion, except that of iron, which appears capable of cryſtalliz- 
ing; the others are reduced into ductile and ſoft maſſes, re- 
ſembling extracts: if they be urged by heat, they throw out 
ſparks, and appear to form true phoſphorus. Margraaff, and 
the academicians of Dijon, have examined fully the action of 
this acid on the metals. 

The phoſphoric acid likewiſe precipitates certain metallic 
ſolutions 3 ſuch as thoſe of mercury and filver, by the nitric 
cid, in which it occaſions precipitates. 

The nitric and acetous ſolutions of lead are equally preci- 
pitated by the phoſphoric acid, and by the ſoluble phoſphats : 
the precipitate afforded by the decompoſition of theſe laſt, or 
the phoſphat of lead, affords phoſphorus by diſtillation with 
charcoal. ; 

This acid re-aQs on oils, and exalts their ſmell; to ſuch 
oils as have no ſmell it gives a ſweet, and as it were, ethereal 
{mell ; it thickens ſome oils. 

When diſtilled from charcoal, in its dry Nate, it affords phoſ- 
phorus. 

When heated in a retort with alcohol, it afforded the aca- 
demicians of Dijon a liquor ſtrongly acid, of a penetrating 
and diſagreeable ſmell, which burnt with a ſmall quantity of 
imoke, and exhibited ſome of the properties of ether. . The 
phoſphoric acid was rendered volatile in this experiment, and 
appeared from the acidity of the product, to have acquired the 
properties of phoſphorous acid. Lavoiſier has obſerved, that 
heat is produced in this mixture; yet moſt chemiſts confider 
the phoſphoric acid as inſoluble in alcohol. Margraaff, Rou- 
elle, Scheele, Wenzell, Laſſone, and Chaulnes, have directed 
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the uſe of alcohol to purify and ſeparate the phoſphoric acid 
from the different foreign ſubſtances it may contain, Laſtly, 
The phoſphoric acid, holding in ſolution the phoſphat of ſoda, 
affords, by fuſion, a hard, infipid, inſoluble, non- -deliqueſcent, 
and opake glaſs, fimilar to that afforded by fuſible falt alone, 
when urged by the fire. 

We muſt likewiſe obſerve, that the phoſphoric acid, which 
was formerly ſuppoſed to be peculiar to urine, exiſts in many 
animal matters, as we have already ſeen, and will hereaf er 
be pointed out. Margraaff diſcovered it in vegetables, and Ber. 
thollet has found it in all thoſe which afford ammoniac by gi. 
ſtillation. Mr. Haflenfratz has extracted it from a great num. 
ber of plants which grow in the marſhes, and from the earthy 
part of turf. It has been found in many minerals, and in par. 
ticular in lead and iron, in which it ſeems to have been afford. 
ed by the decompoſition of animal ſubſtances, Laſtly, Prouf 
has found it combined with lime, in a ſparry ſtone from 
Spain; and Vauquelin has diſcovered traces of it in many cal. 
careous ſubſtances. 


Concerning the Pheſphorous acid. 


We have obſerved, that when phoſphorus burns flow. 
ly, and does not become entirely ſaturated with oxygen; it 
forms an acid different from the former, and which has the 
ſame relation to 1t as the ſulphureous has to the ſulphuric 
acid, the nitrous to the nitric, and the acetous to the acetic 
acid : this diverſity of the proportion of oxygen in this acid, 
cauſes a very great difference in its properties, as is obſeryc 
in the other three acids. The phoſphorous acid may likewile 
be conſidered as the phoſphoric acid, holding a ſmall quantity 
of phoſphorus in ſolation, "This acid aſſumes a fetid and dil. 
agreeable ſmell when it is rubbed, and eſpecially when it 
heated; part is volatilized in the form of a white vapour, 
which is very acute and penetrating : it is therefore much 
more volatile than the phoſphoric acid; but this phoſpho- 
rous acid never riſes wholly in vapour like the ſulphureovs 
acid, and always contains a greater or leſs quantity of phol- 
phoric acid, for which reaſon it leaves a vitreous reſidue, at 


melted phoſphoric oxyd, when treated with a ſtrong heat. I 
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may be prepared by decompoſing the phoſphoric acid, and 
there is always 2 certain quantity diſengaged in the operation 
of making phoſphorus. All the diſtinctive properties of the 
phoſphorous acid have not been examined in detail; but thoſe 
which have been obſerved, are ſufficient to indicate the differ- 
nee between this acid and the phoſphoric acid. Sage, in the 
Memoirs of the Academy for the year 1977, has ſhown ſome of 
the characteriſt ic properties of the phoſphorous acids. Ac- 
cording to this chemiſt, the ſalt which reſults from the acid 
obtained by the deliquium of phoſphorus, when united to pot- 
aſh, or the phoſphit of potaſh, is not deliqueſcent ; the phoſ- 
phit of ſoda 1s likewiſe cryſtallizable, and not deliqueſcent ; 
the ammoniacal phoſphit, on the contrary, attracts the humidi- 


ty of the air b. 


NOTES ON CHAPTER XI. 


Vauquelin has given a valuable memoir on the combinations of the phoſphoric 
xcid, in the Journal de I Ecole Polytechnique. The following notes are taken from 
that memoir, 


PHOSPHAT OF ALUMINE. 


Tas ſalt is almoſt inſoluble in water, but it becomes ſo by-an exceſs of acid. It 
melts with the blow-pipe into a tranſparent glaſs, without undergoing decompoſi- 
tor, It is decompoſed by alkalis, and by the other earths. Mineral acids produce 
the fame effect. 


— — — 


PHOSPHAT OF BARYTES 


Rrstunkts, in many of its properties, the phoſphat of lime. Like it, it is inſo- 
luble in water, indecompoſable by alkalis and earths, decompoſable by mineral 
acids, and even by ſome of the vegetable. It differs from it, however, in not being 
ſoluble in water, by an exceſs of acid, or by the addition of any other acid which 
does not decompoſe it. 

Phoſphat of barytes melts with the blow-pipe. If it be melted upon carbon it 
gives out a yellow phoſphoric flame. 

This ſalt may be formed either by uniting pure barytes, or the carbonat of ba- 
tes, immediately with phoſphoric acid; or by mixing a barytic ſalt diſſolved in 
water, ſuch as the muriat, or nitrat, with the phoſphat of potaſh, ſoda, or ammo- 
Mac, The phoſphoric acid unites with the barytes, while the other ſalt remains 
Aolxed in the water. Alkaline carbonats decompoſe the phoſphat of barytes, 
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either cold or hot, but the carbonat of ammoniac is unabl- to produce the e$,8 
when heated. This ſalt has not yet been applied to any uſe. It may be 2 
ployed with advantage to Jeparate the ſulphat of lime which adheres to the pol. 
phorie acid obtained from bones. In boiling theſe ſubſtances together, the {1 
phuric acid unites to the barytes, and the lime to the phoſphoric acid. By thi 
proceſs, two ſalts, perfectly indiffoluble, are produced. | 


PHOSPHAT OF MAGNESIA. 


©] nave diſcovered a method of obtaining a ſpeedy cryſtallization of thi; {als 
in pieces of two or three inches long, aud ſometimes two or three lines of tlic. 
neſs. This method conſiſts in mixing together equal parts of ſulphat of maynefa, 
and phoſphat of ſoda, diflolved in water. There is at firſt no apparent action he, 
tween theſe two ſubſtances, but at the end of twenty-four hours, tranſparent 
priſmatic cryſtals are formed, which vary in ſize according to the quantity of ſalt 
which have been employed. 

This ſubſtance, when expoſed to the air, ſoon loſes its water of cryſtallization, 
and is reduced to a powder. It has no ſenſible taſte, and melts eafily with tie 
blow-pipe into a globule, which preſerves its tranſparency after cooling, 

It is decompoſed by the fixed alkalis, but not by ammoniac, On the contrary, 
magneſia decompoſes completely the phoſphat of ammoniac, particularly when 1 
ſiſted by heat. The phoſphat of magneſia unites caſily with ammoniac, and forms 
with it a very inſoluble triple ſalt. 

Lime and barytes decompoſe the phoſphat of magneſia, as may be ſcen by Poure 
ing a ſolution of theſe carths into a ſolution of this ſalt. 

The decompoſition of this ſalt is effected by the mineral acids; they unite wit 
the magneſia, and leave the phoſporic acid free in the liquor. It is decompoſed 
alſo by the alkaline carbonats. 


PHOSPHAT OF LIME. 


© Tus ſalt exiſts in great abundance in nature. It forms large maſſes in the mi 
neral kingdom, and confſlitutes the baſis of the hard parts in animal bodies. It 
found too in ſmall quantity in the aſhes of vegetables, 

This ſalt is rendered ſoft, or undergoes a kind of imperfe& fuſion by heat, which 
gives it the appearance of baked porcelain. Bones, however, expoſed to the ac- 
tion of a very violent fire, give 04: a yellowiſh phoſphoric light; but this is feeble, 
and very ſoon ceaſes. Perhaps is owing to the ſmall quantity of phoſpha' of 
ammoniac contained in the bony plates, or in the membranes which ſurround 
them. An exceſs of acid, or even the addition of the acctic acid, renders this fal 
ſoluble in water. 

The mineral and oxalic acids prqduce only a partial decompoſition of this fait 
They take from the phoſphoric acid only about 0,40 parts of the lune, with vh.ch 
it is combined. 

In the proceſs for obtaining phoſphorus, hydrogen gas and carbon'. acid ate 
diſengaged at the commencement of the operation; ſo that len the phoſphonic 


acid begins to be decompoſed, the hydrogen gas diſſolves a ſmall portion of the 
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-hoſphorus, and acquires the property of ſhining in the dark, when it comes into 
ontact with the atmoſphere. In this experiment, the carbon, in a high tempera- 
ture, has a greater affinity for oxygen than the phoſphorus. The phoſphorus again 
ems to have a ſtronger affinity than the hydrogen, ſince the water is decompoſed 


before the phoſphoric acid. 
The phoſphorus is purified from the charcoal which it contains, by melting it in 


warm water, and paſſing it ſeveral times through chamoy leather. 


— 


PHOSPHAT OFPOTASH. 


Ir is alſo decompoſed by barytes. Some experiments ſeem to prove, that it is 
1:compoſed dy ſoda, which appears to have a ſtronger attraction for the phoſpho- 
ric acid than potaſh, 


PHOSPHAT OF SODA. 


Tuts ſalt melts eaſily, and favours greatly the fuſion of ſimple and compound 
earths, as well as metallic oxyds. It is on this account that it is much uſed in ex- 
periments with the blow-pipe. 

It is decompoſed by lime and barytes, and by calcareous, magneſian, barytic, 
and aluminous' ſalts, in conſequence of a double decompoſition. The greater 
part of metallic oxyds are alſo decompoſed by phoſphat of ſoda. In this way, 
metzllic oxyds may be ſp:edily formed. 


PHO3PHAT OF AMMONIAC. 


* Txrs falt always accompanies phoſ phat of ſoda in animal matters. They ſeem 
'0 form a kind of triple ſalt. 

It is decompoſed by heat; the ammoniac eſcapes in the gaſeous form, and the 
aid remains in the retort in a vitreous form. It produces the ſame effects with 
neutral and metallic ſalts as the phoſphat of ſoda. 


PHOSPHITS 


Havx many properties in common with the phoſphats. They are diſtinguiſh- 
ed from the phoſphats, by affording, during diſtillation, a ſmall quantity of phoſ- 
phorus, and by emitting a lively light, when heated with the blow-pipe, even up- 
on an incombuſtible ſupport. They poſſeſs, in common with ſome other ſalts, the 
property of precipitating gold, in its metallic ſtate, from its ſolutions, and of de- 
"Mating, by percuſſion, with oxygenated muriat of potaſh. 


— — — 
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PHOSPHIT OF POTASH. *. 


Tuis ſalt cryſtallizes very readily by cooling, when the water in which ; ; 
diſſolved is ſufficiently evaporated. Its form appears to be a four-fided priſin, ter. 
minated ſlopewiſe. Its taſte is lightly penetrating. It is very ſoluble, Iicatel 
with the blow-pipe, it ſwells, and melts, without emitting, like the other the 
pbits, phoſphoric light. It is collected, by melting it, into a tranſparent glohy!, 
which cryſtallizes, and becomes opake by cooling. ; 

It is decompoſed by lime and barytes, which produce copious precipitates in 
ſolution of this ſalt. The ſulphuric, nitric, and oxalic acids, &“. ſeparate th. 
phoſphorovs acid from its alkaline baſe, the oxygenated muriatic acid converts i 


into a phoſphat. 8 
It conſiſts of Potaſh, ,- - 49.424 
Phoſphorous acid, - 39,466 
Water, | - - 11,110 
PHOSPHIT OF SODA 


Is very ſoluble in water, requiring in the ordinary temperature of the atmo. 
ſphere only two parts of that liquid to diſſolve it. Its ſolution, when ſubjected to; 
ſlow evaporation, exhibits at firſt on the fide of the capſules, ſmall plumoſe cry. 
ſtals like thoſe of ſal-ammoniac ; afterwards ſquare laminæ are formed on the ſurſacs 
of the liquor, which ſeemed to be formed by the union of four triangles. Some por. 
tion of this ſalt aſſume the form of the pappus, or down of ſome vegetable ſeeds; but 
in examining theſe with a. good glaſs, they appear to be compoſed of a great number 
of ſmall cubes, which come very cloſe together, but do not unite, for we cen 
eaſily ſee the ſpace which ſeparates them. 

It decrepitates with the blow-pipe, and gives out a vhoſphoceſcen flame, |: 
then melts into a glaſs, which ſpreads on the ſupport, and becomes epake |y 
cooling. This ſalt conſiſts of 


Soda, — - - 23,630 he ms 
Phoſphorous Acid, . - 16,320 decom 
Water, - - 60,000 ualie, 


PHOSPHIT OF AM MONIAC 


| Has a very ſtrong penetrating taſte. It creeps up the ſides of the velle 
| in which it is evaporated, It cryſtallizes in the form of very long fine tranſparen: 
needles, ſo that it is difficult to determine by the ſight alone, the form and 
the relation of its angles, 


It boils up and ſwells with the blow-pipe, giving out after a few ſeconds, a iT 4 
great quantity of phoſphorated hydrogen gas, which inflames in the air, and form cy 
very beautiful circles of white ſmoke. This experiment proves, that phoſphorus, . 
in a high temperature, when aſſiſted by the preſence of ammoniac, poſſeſſes the = : 


property of decompoſing water, The oxygen of the water, combines with one 
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artion of this inſlammable ſubſtance, and its hydrogen with another portion, to 
form phoſphorated hydrogen gas, which inflames as ſoon as it comes into contact 
with the air. ; ; 

+ is decompoſed by diſtillation in a retort. The ammoniac is diſengaged partly 
'n a liquid ſtate, and partly in the ſtate of a gas, which retains phoſphorus in ſo- 
won, but which does not inflame. It gives out a phoſphoreſcent light, when 
mixed with oxygen gas. What remains in the retort is vitreous phoſphoric acid. 

{t is decompoſed by potaſh, ſoda, lime, and barytes, for the ſolutions of theſe 
exrths occalion a copious precipitation in that of phoſphits of ammoniac. A 
0-17 ſmell of ammoniac is perceived during the action of the fixed alkalis. It 
i -cipitates nitrat of mercury, of a white colour, but the phoſphit of mercury 
«hich reſults, ſoon becomes of a grey colour, particularly the part which is ex- 
40 to the light, It conſiſts of 


Ammoniac, = - - a 
Acid. — - 26 
Water, ® - * 2 23 


— . 


PHOSPHIT OF LIME. 


Tue phoſphorous acid forms with lime a very intimate combination, which is 
very inſoluble in water, and which has. no perceptible taite. It is rendered ſo- 
uble by an exceſs of acid, and this triple unionaffords ſmall hard and brilliant cry- 
als, by a careful evaporation. - Theſe cryſtals are too ſmall to enable us to de- 
termine their form. The phoſphorous acid, appears to adhere ſtrongly to the 
phoſphits of lime, for it is impoſſible to ſeparate it by frequent waſhings with 
water, This exceſs of acid is taken from it by all the earthy and alkaline ſub- 
ſtances, although theſe have for the phoſphorous acid, leſs affinity than lime, 
which ſeems to prove, that the acid in this combination is retained by two dil- 
ſerent forces. 

lt melts with the blow- pipe, emitting a phoſphoreſcent light, and forming into 
z globule, the tranſparency of which remains after cooling. Its fuſion is Promoted 
by an exceſs of acid, and the glaſs which it affords is more tranſparent. Lime 
ems to have, of all ſubſtances, the ſtrongeſt affinity for phoſphorous acid. It is 
lecompoſed by the mineral, and even by ſome of the vegetable acids, ſuch as the 
malie, citric, tartaric, &c, It conſiſts of 


Lime, — - - FI 
Acid, - - * — 34 
Wr — 15 


PHOSPHIT OF BARYTES. 


iT is difficultly ſoluble in water. Lime water forms with the ſolution however, 
a evident cloud, . The ſolubility of this ſalt, is greatly increaſed by an exceſs ot 
od, ſo that it affords by ſpontaneous evaporation fine needle-like cryſtals, ſo 
mall indeed, that it is impoſible to aſcertain their exact form, The ſalt in this 
dle. has the ſame habitudes with water, or the acidulous phoſphit of lime. 

Pl L J. 5 y 
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The oxalic acid forms in its ſolution a cryſtalline depoſite, compoſed of ſmaſ 
and long needles. Theſe cryſtals are a combination of oxalic acid and barytes: am. 
moniac takes the exceſs of acid from the phoſphit of barytes, which is Precipitat. 
ed in the form of a white cloudy powder. This powder is foluble, like the phoſ. 
phit of lime, in acetous acid, although this acid is unable to decempoſe theſe ſalts, 

Phoſphit of barytes melts with the blow. pipe into a globuble, which is covered 
with ſo ſtrong a light, that it is impoſſible to look at for a few ſeconds Without 
injuring the eyes. This globule, which is tranſparent during fuſion, becomes 
opake by cooling. With the exception of lime, the earths and alkalis produce ns 
change on this ſalt. The mineral, and ſeveral of the vegetable acids decompol- 
it. It is compoſed of 


Barytes, - - 51,230 
Acid, J 2 wo 41,770 
Water, - - 7,000 


PHOSPHIT OF MAGNESIA. 


Ts ſalt is Nightly ſoluble in water, without the aſſiſtance of an exceſs of ac 
It has no ſenſible taſte, and efferveſces in the air like phoſphat of magneſia, 
It ſwells ſuddenly with the blow-pipe ; inflames and emits a greeniſh phoſpho 
ric light: it melts into a globule, which acquires a milky colour by cooling, 

It is decompoſed by the fixed alkalis, lime, and magneſia. Ammoniae pro- 
duces only a partial decompoſition, and forms with it, as with all other magne- 
ſian falts, a triple ſalt, poſſeſſing peculiar properties. 

The ſulphuric, nitric, muriatic, fluoric, citric, oxalic, and tartarous acids de. 
compole it by diſengaging its phoſphorous acid. 

The oxygenated muriatic acid converts it into a phoſphat, by burning the ſmall 
quantity of phoſphorus which it contains. It conſiſts of 


Magneſia, 20 
Acid, 5 330 
Water, - - 36 


— 


PHOSPHIT OF ALUMINE. 


Ir is very ſoluble in water, without an exceſs of acid, in which it Ciffers 'rom 
the phoſphat, which is inſoluble, and which becomes ſo only by an exceſs of acl 
Evaporated with a gentle heat, it exhibits no mark of cryſtallization, n0 ſaline 
depoſite; on the contrary, it ſorms a tranſparent ductile maſs, which has a ſtron 
reſemblance to a ſoft gum. This ſalt has an aſtringent taſte. Placed on burnity 
charcoal, it ſwells up like alum, and emits a beautiful phoſphoric light. 

It preſerves the volume it acquired in ſwelling, and becomes ver) light 1 
ſpongy. It does not attract humidity from the air, but remains dry and tranipi- 
rent. Alumine has the weakeſt attraction of alkaline and earthy matters, i 
phoſphorous acid, ſo that it is caſily decompoſed. The greater part of acid 
decompoſe it. | 

Vauquelin remarks, that were we to judge by analogy of the properties of ton. 


2 
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yound ſubſtances, we ſhould be led to believe, that the phoſphits muſt be very com- 
»&:ble, 2+ they contain a portion of unburnt phoſphorus, which has ſo ſtrong an 
rraction for oxygen, that it will unite with i in every temperature. But this is 
coptrary to obſervation ; for the phoſphits remain for months, either in the liquid 
gr ſolid Rate, without undergoing the ſmalleſt alteration. Sulphits, on the con- 
ary, are in the? ſame circumſtances ſoon changed into ſulphats. He ingeni- 
ly accounts for this difference, in the following manner. 

The combuſtion of a body takes place more eaſily and ſpeedily in conjunction 
with other bodies, which increaſe its affinity. It is in this way that metals diſ- 
folre much more rapidly in water mixed with an acid, than they do in pure wa- 
ter, It is on the ſame principle, that the nitric acid yields its oxygen to gold, 
when it is mixed with muriatic acid; though, if alone, it docs not part with any, 
tecauſe the affinity of the nitric acid for the oxyd of gold is not ſufficient to pro- 
duce the decompoſition of a part of the acid. It is therefore the pre- exiſting affi- 


nity of the oxyd of gold for the muriatic acid, which is very ſtrong, that ſa- 


wurs the oxydation of that metal. It is alſo in this manner in conſequence of 
the greater affinity which alkaline and earthy baſes have for the ſulphuric and 
phoſphoric acids, that theſe baſes ſolicit, as it were, the ſulphits and phoſphits to 
abſord a freſh quantity of exygen, in order to unite with their acids more cloſely 
or completely, But as the ſulphuric acid has a much ſtronger affinity for alkaline 
ſubſtances than the phoſphoric, the combuſtion of the ſulphits muſt be more ra- 
pid than that of the phoſphits. In addition to this, there ſeems to be a greater 
difference between the affinity of the ſulphuric and ſulphurous acid for the ſame ſub- 
ances, than between that of the phoſphoric and phoſphorous; the phoſphorus in 
the phoſphorous acid being in a ſtate of much more complete combuſtion than the 
ſulphur in the ſulphurous acid; ſo that being ſurrounded by a great number of 
particles of oxygen, its affinity for this principle is proportionally diminiſhed, and 
cooſequently the combuſtion of the phoſphits is rendered leſs energetic. 
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CHAPTER XII. 


CONCERNING THE SOFT AND WHITE PARTS OF ANIMALS AYn 


THEIR MUSCLES. ſu 

Arrnoven the analyſis of the ſolid parts of animals he le; * 
advanced than that of their fluids, yet we begin to acquire ay 
ſome knowledge of the different matters which compoſe then; by 
it is more eſpecially aſcertained that the difference between their E 
texture or formation indicates a difference in their principle, 100 
This aſſertion will be confirmed by a comparative examinatiq FD 
of the ſoft and white parts, with the muſcles and bones. * 
All the ſoft and white parts of animals, ſuch as the men. 8 
branes, the tendons, the aponeuroſes, the cartilages, the lig. * 
ments, the ſkin, contain, in general, a mucilaginous ſubſtance, al 
very ſoluble in water, and not at all ſoluble in alcohol, which =} 
is known by the name of je/ly, To extract this jelly, the ai. be 
mal parts muſt be boiled in water, and the decoction evapora- WW „n 
ed till it becomes a ſolid and tremulous maſs by cooling; 
ſtronger degree of evaporation affords a dry, brittle, tranſp- * 
rent ſubſtance, known by the name of glue. \ 
Glue is prepared with all the white parts of animals; the lk: 
ſkin, the cartilages, and the feet of oxen, are uſed to prepare 925 
the ſtrong glue of England, Flanders, Holland, &c. The ikin jell 
of eels afford the baſe of gold ſize, and with old white leather TM 
gloves and parchment, a kind of glue uſed by painters, &c. i M7! 
made. There are ſcarcely any animals, whoſe tendons, catti rin 
lages, nerves, and more eſpecially the ſkin, will not ſerve to te 
prepare theſe different kinds of glue, been 
It muſt be here obſerved, that glues differ from each other T 
in their conſiſtence, taſte, ſmell, and ſolubility : there 1 celly 
ſome which readily become ſoft in cold water, others are n part] 
diſlolved but in boiling water. The beſt glue is tranſparetl poſe: 
of a yellow browniſh colour, without ſmell and taſte, entire) tinor 
ſoluble in water, with which it forms a viſcid uniform fluid, 2 pec 
that preſerves an equal degree of tenacity and tranſparency i WW vio! 
all its parts as it dries, itil 


Animal jelly does not differ from glue properly ſo called, bi 
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in its poſſeſſing a leſs degree of conſiſtence and viſcidity. The 
5:{ is more eſpecially obtained from the ſoft and white parts 
of young animals; it is likewiſe found in their fleſh, muſcles, 
kin, and bones. Glue is obtained only from animals of a 
greater age, whoſe fibres are ſtronger and drier. Theſe two 
ſubſtances, however, exhibit the ſame chemical properties; 
and therefore we ſhall ſpeak of the jelly afforded by the carti- 
ges or membranes of veal. 

In its natural ſtate, jelly has no ſmell, and but a faint taſte; 
by diſtillation in the water-bath, it affords an inſipid and in- 
odorous phlegm, capable of putrefaction; in proportion as it 
loſes its water, it aſſumes the conſiſtence of glue, and when 
entirely dried, it reſembles horn; when expoſed to a ſtronger 
fre, with acceſs of air, it ſwells, liquifies, and becomes black, 
emitting an abundant fume, of a fetid ſmell - 1t does not take 
fire without expoſure to a violent heat, and even then not rea- 
dily ; by diſtillation in a retort, it affords an alkaline phlegm, 
an empyreumatic oil, and a ſmall quantity of ammoniacal car- 
| bonat ; it leaves a large maſs of charcoal, difficult to incinerate, 
„lich contains muriat of ſoda, and calcareous phoſphat. 

Jelly, when expoſed to a hot and moiſt air, becomes firſt 
cid, and ſoon after putrid. 

Water diſſolves it in all proportions ; acids, and eſpecially 
akalis, diſſolve it readily ; the nitric acid diſengages azotic 
gas, Moſt of theſe properties ſhow a reſemblance between 
jelly and the infipid vegetable mucilages, if we except thoſe 
of affording ammoniac by heat, and azotic gas by the nitric 
aid: and may not theſe laſt be attributed to a portion of albu- 
minous matter, which the water extracts at the ſame time with 
the gelatinous ſubſtance, eſpecially when jellies or glues have 
been prepared by ſtrong decoction long continued *. 

The muſcles of animals are formed of a parenchymatous and 
cellular ſubſtance, in which different humours are contained, 
partly concrete, and partly fluid. Theſe humours are com- 
poſed, 1. Of a red and white albuminous fluid. 2. Of a gela- 
nous mucilage. 3. Of a mild oil, of the nature of fat. 4. Of 
2 peculiar extractive ſubſtance. 5. Laſtly, of a ſaline matter, 
woſe nature is but little known. The analyſis of flelh, when 
alilled in a water-bath, affords an inſipid water; and in a re- 
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tort an alkaline phlegm, an empyreumatic oil, and ammonis. 
cal carbonat ; which leaves a charcoal, from which a ſmall 
quantity of fixed alkali, and muriat of potaſh or of ſoda, an 
obtained by incineration : theſe properties diſcover nothing 
which can be depended on reſpecting the nature of the Princi. 
ples. It is therefore neceſſary to have recourſe to methods, by 
which theſe ſubſtances may be extracted without alteration, 
and afterwards examined ſeparately. 

Thouvenel, who obſerved theſe different ſubſtances, force 
the fluids: contained in the muſcular ſponge by preſſure, cos. 
gulated the albuminous part by the action of heat, and cb. 
tained the ſalt by evaporation. He diſſolved and ſeparated 
the gelatinous mucilage by means of water, and uſed al. 
cohol to ſeparate the ſalts and extract from the jelly, The 
accurate ſeparation of theſe different matters 1s, in genera, 
very difficult ; becauſe they are all ſoluble in water, and al. 
cohol diſſolves the ſaponaceous extract, and a part of the alt 
at the ſame time. The proceſs which ſucceeds beſt, appears 
to be the following: The fleſh is firſt waſhed in cold water, 
which takes up the colouring matter with a part of the alt; 
the reſidue being digeſted in alcohol, gives out all the extric. 
tive matter, and a portion of ſalt to that menſtruum. Laſtly, 
the remaining maſs being boiled in water, gives out its gela- 
tinous part, and likewiſe thoſe portions of extract and ſalt 
which eſcaped the action of the former menſtrua. By flows 
ly evaporating the water firſt employed, without heat, the 
albuminous part coagulates, and 1s ſeparated by the filter, 
and the ſaline matter may be obtained by a ſucceeding evapo- 
ration; the alcohol likewiſe being evaported, aſſords the co- 
loured extractive matter; and laſtly, the decoction affords the 
jelly and the fat oil which ſwims at the ſurface, and fixes by 
cooling. After the extraction of theſe different ſubſtances, no- 
thing remains but the fibrous matter, which is white, infipid, 
inſoluble in water, contracts and curls up by heat, and by di- 
ſtillation in a retort, affords much ammoniac, and a very fe- 
tid oil. A large quantity of azotic gas is obtained from this 
ſubſtance by the action of the acid of nitre. In a word, it pd 
ſeſſes the characters of the fibrous part of the blood; it there- 
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fore appears to be proved, that the muſcular organ is the re- 
ſervoir, in which the action of the vital powers depoſites the 
5hrous matter, which becomes concrete by reſt ; and which 
appears to form the baſis of that animal property which phy- 
ſologiſts call irritability. 

Nothing remains now but to examine the properties of each 
of the ſubſtances of which the fleſh of animals are compoſed, 
in order to aſcertain its nature with accuracy. 

The albuminous matter, the jelly, and the fat part, are al- 
ready known; the firſt perfectly reſembles the ſerum of blood. 
We muſt obſerve, that it is this ſubſtance which, coagulating 
by the heat of water, in which animal food is boiled, produces 
the ſcum which 1s carefully taken off. This ſcum is of a dirty 
red brown, becauſe the red colour 1s altered by the heat of 
ebullition. The jelly extracted from fleſh cauſes ſoups, pre- 
pared with the fleſh of young animals, which contains it in 
greater quantities than that of older animals, to aſſume the 
form of a tremulous maſs. It is abſolutely fimilar to that 
which conſtitutes the ſoft and white parts of animals, whoſe 
| properties have been explained in the preceding article. The 
fat ſubſtance which forms the flat and round drops that float 
on the ſurface of broths and ſoups, and become ſolid by cool- 
ing, has all the characters of greaſe. It only remains, there- 
fore, to examine the extractive matter, and the ſalt, obtained in 
the analyſis of the muſcles, | 

The ſubſtance which Thouvenel calls the mucous extractive 
lubſtance, is ſoluble in water and alcohol; it has a ſtrong taſte, 
whereas jelly has none. When it is very concentrated, it is 
acrid and bitter; and it has a peculiar aromatic ſmell, which 
ire developes. This ſubſtance gives the colour to ſoups, as 
well as the taſte and agreeable ſmell which are well known. 
When they are too much evaporated, or the quantity of fleſh 
ij too great in proportion to the water, ſoups are high colour- 
ed, and more or leſs acrid. The action of fire developes and 
exalts the taſte of this extractive ſubſtance, ſo as even to give 
it the taſte of ſugar, or caramel, as is obſerved on the ſurface 
of roaſt meat, which is commonly called the cri/ped part. If we 
further examine the properties of this extraclive ſubſtance 
When evaporated to dryneſs, we obſerve, that its taſte is acrid, 
Z uij 
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bitter, and ſaline ; that it ſwells and liquifies on hot coals, 
emitting a penetrating acid ſmell, ſimilar to that of burnt ſu- 
gar; that it attracts moiſture when expoſed to the air, and ac. 
quires a ſaline effloreſcence on its ſurface ; that it become; 
ſour, and putrefies in a warm air, when diluted with a certain 
quantity of water; and laſtly, that it is ſoluble in alcohol. 
All theſe” characters indicate a reſemblance between this acid 
and the laponaceous extracts, and ſaccharine matter of vege. 
tables. 

The nature of this ſalt which cryſtallizes in the ſlow evapo- 
ration of the decoction of fleſh, is not yet perfectly known, 
Thouvenel obtained it in the form of down, and that of itte. 
gular cryſtals. This chemiſt thinks that it is a perfectly ney. 
tral ſalt, conſiſting of potaſh, and an acid which has the charac. 
ter of the phoſphoric acid in frugivorous quadrupeds, and that 
of the muriatic acid in carnivorous reptiles. Though this 
ſalt may be confidered as unknown, till a ſufficient quantity 
ſhall have been collected, to admit of its being examined with 
accuracy; yet it is very probable that it conſiſts of phoſphat 
of ſoda and ammoniac, and that even calcareous phoſphat may 
be contained in it. Theſe ſalts are indicated even with excel; 
of acid, as in urine, by the teſt of lime water and ammoniac, 
which form white precipitates in the decoction; and the nitric 
ſolution of mercury, which affords a roſe-coloured precipitate 
with the ſame liquor. 

We may likewiſe add, that the moſt abundant ſubſtance, and 
that which conſtitutes the proper character of muſcular fleih, 
is the fibrous part. This matter is depofited by the blooc, 
which contains it in a large proportion, and is of great 1mport- 
ance in the animal economy, Its nature and properties have 
not been ſufficiently attended to in phyſiological inquirics 
reſpecting the quantity and weight of muſcular fleſh compared 
with the other organs. The characters which diſtinguilh this 
animal matter are, 1. That it is not ſoluble in water. 2. l. 
affords a larger quantity of azotic gas by the nitric acid, tha 
any other ſubſtance, and afterwards affords the oxalic and ma- 
lic acids. 3. It quickly putrifies when moiſtened, and afford: 
much ammoniacal carbonat by diſtillation. | 

Theſe properties ſhow, that it is formed by a fat or oily 
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ſubſtance combined with azot, together with the phoſphat of 
ſoda, and the calcareous phoſphat, which are ſeparated by the 
action of the nitric acid. I have confidered the purpoſes which 
are anſwered in the animal economy by the fibrons matter, in 
z particular Memoir inſerted among thoſe of the Royal Society 


ef Medicine. 
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Tas moſt intereſting property of the cellular jelly, is its tendency to combine 
with tannin, The compound of jelly and tannin, is a ſubſtance inſoluble in water, 
and in alcohol, remarkably inſuſceptible of putrefaction; when dried, ſhrinking 
into a hard contracted maſs, of a vitreous fracture; but, when thrown into warm 
water, becoming ſoft, tenacious, extenſible, and in ſome degree elaſtic, Ar. Chim. 
XXV. 225. 

Seguin conſiders leather to be a compound of jelly and tannin, and conſequently 
the art of tanning, to be the art of forming a proper combination of theſe two 
ſubſtances He regards the cellular fibre as oxygenated jelly, which in that ſtate 
cannot combine with tannin, but which acquires this property by paſling to the 
tate of jelly, in conſequence of loſing part of its oxygen. He has found, that 
ſubſtances capable of abſorbing oxygen, deprive the cellular fibre of its ſolidity, 
and convert it into jelly. The art of tanning, according to theſe principles, de- 
pends on the united action of the gallic acid and tannin, both of which are preſent 
in tan, The gallic acid gradually decompoſes the cellular fibre, abſtracts from 
it oxygen in the fame manner as it de-oxydates metallic ſolutions, and changes it 
into jelly. The tannin combines with this jelly as it is prepared, and forms with 
i: leather. By this gradual operation, the felted texture of the ſkin is not deſtroyed, 
its flexibility and tenacity are preſerved, while it is rendered impervious to water, 
and imputreſcible. Skins ſwell and become ſoft in pure gallic acid, but ate ren- 
cered hard and compact again in tannin. Fourn. Pelytech, Cap. iv. 

Tannin has no action on the epidermis; hence, according to Chaptal, the ad- 
vantage in the art of tanning, of deſtroying the epidermis by means of lime, be- 
fore the ſkins be immerſed in tan. The epidermis is inſoluble in boiling water, 
ad in alcohol, It is diſſolved by cauſtic alkali, and by — An. Chim, XXVI. 
221, 

Conſult on the art of tanning ſkins, un. Chim. XVIII. & XX. Fourn. Polytech, 
tap. 4. Nicholfon's Journal, I. xxvi. 271. 

Tannin forms a precipitate in milk, ſerum, broth, and in the urine of dyſpeptic 
patients. Journ. Polytech, It alſo precipitates jelly from its ſolution in ſulphuric, 
vitric, and acetous acids. | 
| Tannin alſo forms an inſoluble coagulation in a ſtrong decoction of lean fleſh 
'? bumen ovi, and in vitellus ovi. It preſerves bile from putretaction for ſeve- 
al months, {but occaſions no precipitation it, until an acid be added, when the 
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whole of the albuminous, and reſinous part of the bile, is precipitated in combina. 
tion with the tannin. Ann. Chim. XXX. 276. 

d This chapter ſeems the proper place for the chemical analyſis of the brain, 
with reſpect to which, Fourcroy himſelf has publiſhed the only intereſting experi. 
ments. Ann, Chim. XVI. 282. | 

The brain contains no uncombined alkali, as ſome chemiſts have aſſerted, Th 
faline ſubſtances procured from it are in ſmall quantity, and conſiſt of phoſphat oi 
lime, phoſphat of ſoda aud ammoniac, and a little ſulphat of lime. 

No oil can be extracted from the brain by preſſure, or heat, unleſs the heat be 
ſo great as to form an empyreumatic oil, This fact alſo is contrary to the aſſzr. 
tions of former chemiſts. 

Brain triturated with water, forms a white emulſive liquor, which paſſes 
through the filter and does not ſeparate on ſtanding. 

This emulſion is coagulated by heat before it reaches the boiling point, but x 
ſmall part of the medullary matter ſtill remains diſſolved in the water, 

It is alſo coagulated by alcohol, and by acids, even when much diluted ; but 
the tranſparent acid liquor, freed from the coagulum by filtering, retains ; 
quantity of medullary matter in ſolution, which makes its appearance during the 
evaporation of the liquid, When ſulphuric acid has been uſed, ſulphurous acid 
gas is diſengaged, carbonaceous matter is precipitated, and ammoniac is formed, 
which combines with part of the ſulphuric acid. When nitrous acid has been 
uſed, nitrous and carbonic acid gas are diſengaged ; and when the liquor become: 
more concentrated, an immenſe quantity ef ammoniacal gas is extricated, and the 


reſidue of the animal matter converted into charcoal, and oxalic acid. 


Brain heated in a water-bath, is ſeparated into a tranſparent liquid, and a duc- 
tile ſalt coagulum. The weight of the coagulum, varies from 1-fourth to 1-fifth 
of the maſs employed in the experiment, It is ſtill diffuſible in water, but ſubſides 
on ſtanding. 

Two ounces of this coagulum were boiled in ſucceſſive portions of alcohol, till 
no more of it was diſſolved, The reſiduum weighed 6 drachms. As the alcohol cool- 
ed, it depoſited 24 drachms of a cryſtalline matter, which was ſoft and ductile, but 
did not melt at 2129, and in a higher temperature was decompoſed. The alcohol 
was then allowed to evaporate in the ſun. It left 3 drachms of a yellow ſubſtance, 
which had the ſoftneſs of black ſoap, and was diffuſible in water, This ſubſtance, 
like the former, did not liquify till decompoſed by the heat; neither of them had 
any reſemblance to ſpermaceti. 

Brain, coagulated by heat, is alſo ſoluble in boiling olive oil, and in boiling ci 
of turpentine. It is alſo diſſolved by potaſh, with a conſiderable diſengagement 
of ammoniacal gas. 

Coagulated brain, heated in an open crucible, became brown, and exhaled am- 
moniacal vapours; it afterwards melted, and became quite black. The vapour 
exhaled from it inflamed, and burned with a clear flame ; ſome time after the 
flame had ceaſed, a ſmall quantity of ſulphureous acid gas was diſengaged. Ibe 
reſidue contained no alkali. 

Recent brain, expoſed to the open air at 600, is very ſpeedily diſcompoſed, emits 
a very fetid ſmell, and evolves an acid. The exiſtence of this acid was aſcertait- 
ed by a teſt paper, but its nature was not determined. It very ſoon diſappeared, 
in the farther progreſs of putrefaction. 

Recent brain, ſecluded from the contact of air, underwent no ſenſible decom 
poſition in the courſe of a year, though kept in the temperature of 77% During 
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the firſt days, a quantity of carbonic and gas was diſengaged from it, but aſter- 
wards no elaſtic fluid made its eſcape. 

The preceding experiments were made on the human brain. Similar reſults 
were obtained from the brain of the calf and ſheep. 

The muſcular fleſh of young animals affords leſs azot than that of young ani- 
mals, ſometimes one third leſs. The fleſh of carnivorous animals gives very little 
more azot than that of herbivorous animals. Fiſhes afford not more azot than 
quadrupeds, but part with it more readily, ſo that the azot appears to be leſs ad- 
herent in them to the other component parrs of the fibre; and to this cavſe may 
perhaps be attributed their tendency to putrefaRtion. Ann, Chim, I. 40. 
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CHAPTER XIII. 


CONCERNING THE BONES OF ANIMALS, 


Taz bones are the ſupport of all the other organs of animals, 
the baſes on which all the ſoft parts reſt. Theſe hard ub. 
ſtances cannot be conſidered as paſſive in the animal economy, 
they are true ſecretory organs, which ſeparate from the blood 
and other humours a peculiar faline ſubſtance, of which they 
are the reſervoir, or place of depoſition. 

The bones in all animals, from man to inſects and worms, 


differ in their texture, ſolidity, relative poſition, and probably 


in their nature. Chemical analyſis has not yet decided re- 
ſpecting this laſt point ; but it can hardly be ſuppoſed, that the 
bones of men and quadrupeds are of the ſame nature as the 
ſoft and flexible bones of fiſhes, reptiles, and more eſpecially 
the corneous coverings of inſects, as well as the calcareous 


. thells of reptiles, 


The general view which we ſhall here take of the bones of 
animals, does not permit us to dwell on ſuch differences, as 
chemiſts have not yet ſufficiently aſcertained by experimental 
inquiry a. The bones of men and of quadrupeds, which alone 
have been hitherto examined by chemiſts, are not Earthy mat- 
ters, as was formerly ſuppoſed : they contain a certain quanti- 
ty of gelatinous matter, diſperſed in ſmall cavities, formed by 
the intervals between the ſolid parts which compoſe their tex- 
ture; and the ſolid parts themſelves, though they ſeem to 
reſemble earthy ſubſtances by their inſolubility and firmnels, 


have been for ſeveral] years paſt acknowledged to be a true 


neutral falt, conſiſting of phoſphoric acid and lime, 

Bones expoſed to fire with the contact of air, quickly take 
fire, by virtue of a certain quantity of medullary fat which 
they contain. By diflillation in a retort, they afford an alka- 
line phlegm, a fetid empyreumatic oil, and much ammoniacal 
carbonat; their coal is compact, and difficultly incinerated, and 


leaves a white reſidue, which, by waſhing in cold water, 4 
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fords a ſmall quantity of carbonat of ſoda ; hot water after- 
wards takes up a certain quantity of ſulphat of lime: the refi- 
que of theſe lixivia is inſoluble in water, and is the the calca- 
reous phoſphat diſcovered by M. Gahn of Stockholm, in 1769. 
Bones calcined in a furnace in the midſt of charcoal, remain lu- 
minous in the dark: by a ſtrong heat they are ſemi-vitrified 
and reduced into a hard, very white, and ſemi-tranſparent kind 
of porcelain. This property appears to be owing to the pboſ- 
phoric acid; it might be made the object of a particular art in 
pottery. | 

Water, in which bones, reduced into ſmall pieces, or raſped, 
| are boiled, becomes loaded with a ſubſtance which renders it 
viſcid, and is a true gelatinous matter, 

The alkaline carbonats decompoſe the calcareous phoſphat, 
which forms the baſe of bones. This decompoſition was diſ- 
covered by the chemiſts of the academy of Dijon: they in- 
form us, that they produced it by fuſing a mixture of the 
powder of calcined bones, and carbonat of potaſh. 

Acids act on bones, and decompoſe the calcareous phoſphat 
they contain ; by which means it was that Scheele, in the year 
1771, ſucceeded in preparing phoſphorus with bones. This 
chemiſt diſſolved bones in the nitric acid, which ſeized the 
lime, and formed calcareous nitrat ; the ſalt remaining in ſolu- 
tion while the phoſphoric acid was diſengaged : On this mix. 
ture he poured ſalphuric acid, which ſeizing the lime of the 
calcareous nitrat, formed ſulphat of lime; this ſalt being pre- 
cipitated on account of its inſolubility, was ſeparated by the 
filter, Laſtly, he diſtilled in a retort the filtered liquor, which 
was a mixture of the nitric and phoſphoric acids; and when 
the latter by the evaporation was reduced to the conſiſtence of 
ſyrup, he mixed it with charcoal to obtain phoſphorus. Poul- 
letier and Macquer were the firſt who repeated theſe valuable 
experiments at Paris. Afterwards, the Academicians of Di- 
jon, Rouelle, Prouſt, and Nicolas de Nancy, communicated 
their inquiries and proceſſes. Many other chemiſts have exa- 
mined the ſeveral ſolid ſubſtances of animals, and among the 
latter Berniard obtained phoſphoric acid from foſſil bones, from 
tne bones of the whale, the elephant, the porpoiſe, the elk, the 
ox, and of the human ſpecies, the teeth of the ſea cow, and the 
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grinders of the elephant ; and he obſerved, that all theſe bones 
afforded the ſame ſubſtances, and contained phoſphoric acid in 
different quantities *. Bullion has likewiſe obtained phoſphoric 
glaſs from ivory, and from the bones of fiſhes. 

The proceſs of the chemiſts of Dijon and of Nicholas is x 
preſent moſtly uſed to obtain the phoſphoric acid from bones 
the bones are calcined to whiteneſs, reduced to powder, ſiſted 
and mixed in a ſtone-ware pan, with an equal portion of con. 
centrated ſulphuric acid, a ſufficient quantity of water being 
added, to give the whole the conſiſtence of clear ſoup ; thi; 
mixture being left at reſt for ſeveral hours, grows thick; it is 
then poured on a filter of double cloth, and waſhed with wa. 
ter, till the fluid which paſſes through is taſteleſs, and no 
longer precipitates lime water ; in this caſe it 1s certain, that 
the reſidue contains no more difengaged phoſphoric acid ; the 
filtered water being evaporated depoſites gradually a white ſub- 
ſtance which is ſulphat of lime, and muſt be ſeparated by a fl. 
tration, care being taken to waſh it with a ſufficient quantity 
of water to carry off the phoſphoric acid that may adhere to it, 
Theſe filtrations are to be repeated till the fluid depoſites no 
more precipitate: it is then evaporated to the conſiſtence of 
honey, or a ſoft extract, and at that time has a brown colour 
and greaſy aſpect. If this be gradually heated in a crucible 
till it ceaſes to emit a ſulphureous, and as it were aromatic 
ſmell, and no longer boils, it acquires a ſemi-vitreous conſiſl- 
ence with an acid taſte, and attra&s the humidity of the air: a 
greater degree of heat fuſes it into a tranſparent, hard, inſipid, 
inſoluble glaſs, which has no acidity. When phoſphorus is in- 
tended to be made, it is not neceflaty to continne the heat till 
the reſidue becomes converted into the form of an inſoluble 
glaſs, becauſe it then would not afford phoſphorus, but by: 
ſtrong heat and much leſs readily, than while it is ſtill ſoft and 
deliqueſcent. To convert it into phoſphorus it is pulverized, 
mixed with one third of its weight of very dry charcoal, and 
the mixture introduced into an earthen retort, to which a te. 
ceiver half filled with water, and pierced with a ſmall aper- 
ture, or terminating in a ſyphon connected by the apparatus of 
Woulfe is adapted; the fire is raiſed by degrees till the retort 
is heated to whiteneſs, at which time the phoſphorus paſſes 
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aver in drops, and the operation laſts from ſeven to twelve 
hours, according to the quantity of the matter diſtilled, and 
the heat the furnace is capable of giving. From fix pounds of 
hones, twenty ounces, or a little more, of the vitriform reſidue 
is uſually obtained; and this reſidue affords about three ounces 
of very good phoſphorus, and a few drachms of phoſphorus 
half decompoſed. If it is only intended to prepare phoſphorus, 
from the phoſphoric acid of bones, the acid muſt be evaporated 
to the conſiſtence of an extraſt, and diftilled with charcoal: 
phoſphorus is obtained by this proceſs much more readily, 
This product obtained from bones by the ſulphuric acid, as 


well as the reſidue of the ammonĩacal phoſphat, decompoſed by 


fire, does not conſiſt of the pure phoſphoric acid, fince it affords 
at moſt one-fifth of its weight of phoſphorus: it appears to 
contain a certain quantity of phoſphat of ſoda. If this ſalt re- 
mains mixed with calcareous phoſphat, ariſing from a ſmall 
quantity of ſulphat of lime, it uſually melts with the phoſphat, 
and forms a very hard opake glaſs, which reſiſts the action of 
all menſtrua. | | 

Morveau has propoſed a method of obtaining very pure am- 
moniacal phoſphat, with the phoſphoric acid of bones ; for this 
purpoſe, calcined bones muſt be diſſolved in the diluted ſul. 
phuric acid, and the ſolution aſſayed by that of bones in the 
nitric acid, in order to be ſure that no diſengaged ſulphuric 
acid remains, the portion of calcareous phoſphat it contains is 
precipitated by the cauſtic ammoniac, as Wiegleb practiſes in 
his proceſs ; after which the liquid is filtrated, and ſuffered to 
evaporate ſpontaneouſly, Very beautiful cryſtals of ammonia- 
cal phoſphat are obtained, mixed with a ſmall quantity of 
phoſphat of ſoda, which ſeparates by effloreſcence. The cal- 
careous phoſphat, which remains on the filter, may be decom- 
poled for the making of phoſphorus ©. 
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M. Harcurrr lately read before the Royal Society ſome curious obſervation; 
on ſhell and bone, containing a variety of new and intereſting matter. The 40. 
lowing is the general plan on which his experiments were conducted: The ſub. 
ſtance to be examined was immerſed in acetous acid, or in diluted nitric or mu. 
atic acid, and no heat was applied. The diſſolved portion was examined by cau. 

ſtie ammoniac, and afterwards by the carbonat of ammoniac or potaſh, The 
cauſtic ammoniac ſerved to precipitate the phoſphat of lime when preſent, and 
the carbonats ſeparated carbonat of lime. If any other phoſphat was ſuſpeRed, the 
ſolution was tried by the acetit of lead. The following are ſome of the principal 
reſults from his experiments. 

In porcellaneous ſhells, ſuch as various ſpecies of volnta, cyprza, and others of 
a ſimilar nature, no traces could be diſcovered of phoſphat of lime, nor of any 
other combination of phoſphoric acid ; and from many experiments it appeared, 
that theſe ſhells conſiſt of carbonat of lime, cemented by a very ſmall portion of 
animal glue, 

Some patellæ from Madeira were next examined. Theſe were found to can. 
tain a larger portion of a more viſcid, gelatinous ſubſtance than the preceding, 
but otherwiſe afforded nothing but carbonat of lime. 

The ſhell of the common oyſter reſembled the patellz, only the gelatinous part 
was rather of a greater conſiſtency. 

The ſhell of the river muſcle was evidently compoſed of a ſeries of membranes, 
applied fratum ſuperſtratum, and incruſted with calcareous matter, which was found 
to be carbonat of lime. Much leſs carbonat of lime was obtained from this 
ſhell than from thoſe already mentioned. The quantity of animal matter wa 
proportionably greater. 

The haliotis, iris, and turbo olearius, reſembled the ſhell of the muſcle, both in 
their membranous ſtructure, and chemical compoſition, excepting that their mem» 
branaceous parts were more compact and denſe. 

Similar experiments were made on naire, or mother of pearl, brought from 
China, and on pearl. Both were found to have the lamellated ſtructure and com- 
poſition already deſcribed. 

The cuttle bone of the ſhops were found, in compoſition, exactly ſimilar to 
ſhell, and conſiſts of various membranes hardened by carbonat of lime, without 
the ſmalleſt mixture of phoſphat. 

Some traces of phoſphat of lime were found in the common garden fnail, but 
none in the helix hemoralis. 

The cruſt of the echini contains phoſphat of lime, but a much greater quantitf 
of carbonat. t 

When the aſterias was immerſed in acids, a conſiderable efferveſcence was pre- 
duced, and a thin external ſtratum was diſſolved, after which it remained in 5 
perſectly coriaceous ſtate, and complete in reſpect to the original figure. Tit 
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4;folved portion proved, in one ſpecies of aſterias, to be carbonat of lime without 
any mixture of phoſphat; but, in another ſpecies, a ſmall quantity of phoſphat was 
diſcovered. | 

Mr. Hatchett next proceeded to the decidedly cruſtaceons animals, and examined 
he crabs, lobſter, prawn, and cray ith. His experiments were afterwards directed 
o the bones of fiſh and quadrupeds. 

The coverings of the cruſtaceous animals reſemble the bones of quadrupeds, in 
being formed of a calcareous part ſoluble in acids, and of an animal membranous 
vart, which becomes ſoft and elaſtic, but retains its original figure after its calcare- 
uns inetullation is diſſolved. The calcareous part conſiſts of carbonat and phoſphat 
of lime ; but the former is in the largeſt proportion. 

The bones of fiſh, ſuch as thoſe of the ſuimon, mackerel, brile, and ſkate, afford 
phoſphat of lime, and differ from thoſe of quadrupeds, only in containing a larger 
droportion of membranous or cartilaginous ſubſtance. 
ones, beſides phoſphat of lime, contain carbonat of lime, and a ſmall quantiry 
of ſulphat of lime. 

When human bones, or teeth, as well as thoſe of quadrupeds and fiſh, whether 
cent or calcined, are expoſed to the ation of acids, an efferveſcence, though at 
times but ſeeble, is produced. The gas, received in lime water, is ſpeedily diſſolv- 
ed, and a proportionate quantity of carbonat of lime is precipitated. After the 
{lution of bone in acids has had the whole of its phoſphat of lime precipitated by 
zmmoniac, a ſmall quantity of carbonat of lime is fill ſeparated by any alkaline 
urbonat. | 
The ſolution of bone in nitric acid affords a ſmall quantity of precipitate into 
nitrat of barytes. 1 75 

The enamel of the teeth diſſolves in acids without loſing any reſidue, and burns 
with little or no ſmoke, and hardly any ſmell of burned horn. Mr. Hatchett 
compares it to the porcellaneous ſhell, with this difference, that cuamel conſiſts of 
phoſphar of lime in place of carbonat. : 

Horns, ſuch as thoſe of the ox, the ram, and the chamois, alſo tortoiſeſhell, af- 
ford, after diſtillation and incineration, ſo very ſmall a refidue, of which only a 
{mall part is phoſphat of lime. that this laſt, in Mr, Hatchett's opinion, can ſcarce- 


ly be regarded a neceſſary ingredient. $509 grains of the horn of the ox left only 


th grain of refidue, and of this leſs than half proved to be phoſphat of lime: 
78 grains of the horn of the chamois left only 5 grains of reſidue ; and 500 grains 
oi tortoileſhell yielded not more than 25 grains, of which leſs than halt was phoſ- 
phat of lime, 5 1 

Pure membrane contains very little phoſphat of lime: 250 grains of a dry hog's 
bladder was reduced, by incineration, to 0,2 grains. This was diſſolved in diluted 
niric acid; and, upon adding pure ammoniac, ſome faint traces of phoſphat of 
lime were obſerved. 

Fo! bones contain phoſphat and carbonat of lime, having derived the carbonat 
chiefly from the ſurrounding ſtrata, They reſemble calcined bones in wanting the 
membranous, or cartilaginous part ; yet, it appears in ſome inſtances, that ages are 
alufle ent to effect the ſpontaneous decompoſition of this ſubſlance. Ph, Tranſ. 
Part TI for 1799. 
| may not be improper to add a few miſcellaneous facts to the intereſting ob- 
ervations of Mr Hatchett. | 
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370 NOTES ON CHAPTER XIII. 


Heriſſant has anticipated Mr Hatchett in his account of the alternate layers of 
membrane and calcareous incruſtation, which conſtitute the ſhells of many of the 
teſtacea. Heriſſant's intereſting obſervations on this ſubject are to be found... 


Mem. Ac. Sc. 1766. b 
Rouelle and Berniard alſo preceded Mr Hatchett in their examination of the opl- 


ter-ſhell, and naire de perle, and, like him, found in theſe ſubſtances no traces of 
phoſphoric acid. Fourn. Phyſ. XVI. 373. 

Berniard alſo examined a foſſil tooth of the elephant. He got from it no ol, 
or ammoniac, but phoſphoric acid and lime as uſual, Ib, XIX. go, 

Giobert of Turin has examined a variety of foſſil ſhells, and obtained from the 
greater part of them phoſphoric acid. What is ſingular enough, he procured 
this acid from oſtreites and volutites, though Mr. Hatchett got none from the 
uſtrea or voluta. Some very ſmall cornua ammonis afforded Giobert no appear. 
ance of phoſphoric acid. He diffolved them in nitric acid, and added to this a ſo- 
lution of iron, but no phoſphat of iron was precipitated. The fame happened 
with ſome ſmall turbinites and tubulites. Mem. As. Sc. Turin, IV. 38, 14, 

At different times I have calcined quantities of pure cartilage, obtained from 
the cartilaginous extremities of the ribs in the calf, The fixed reſidue, after al. 
cination, never exceeded o, x. 

The cartilaginous bones of the ſkate leave 1-8th of fixed reſidue, by far the 
greateſt part of which is phoſphat of lime, and the reſt carbonat, 

It appeared in ſome trials, that in the calcareous covering of the lobſter, after 
calcination, the proportion of phoſphat to carbonat of lime, was nearly 1 to , 
In a human bone, under the ſame circumſtances, the caſe was reverſed; the phoſ- 
phat exceeding the carbonat in the proportion of rather more than 3 to 1, In 
theſe experiments, the bones were calcined, and the reſidue diſſolved in nitric 
acid, from which the phoſphat of lime was precipitated by ammoniac, and carbo- 
nat of lime by carbonat of potaſh, Both phoſphat and carbonat were dried in 

a heat equal to that of a water-bath, before they were weighed. The quantity 
of carbonat of lime in recent bone is very ſmall; the greater part of the lime, 
which was procured in the tate of carbonat by the preceding experiments, hay- 
ing exiſted in recent bone in combination with phoſphoric acid, ſorming pholphat 
of lime with exceſs of lime, 
b The following table ſhows the quantities of phoſphoric acid glaſs, of 
lime and ſoda, which Berniard obtained from the under mentioned ſubſtances. 
The lime is calculated on the ſuppoſition, that ſulphat of lime contains 32 of lime; 
but, that no miſtake might ariſe from this circumſtance, the ſulphat of lime pro- 
cured from the decompoſition of the bone by ſulphuric acid, is put down. The 
ſoda was extracted from the bone when in the ſtate of a grey calx, before its com- 
plete incineration. 
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Phoſphoric acid glaſs. Lime. Sulphat of lime. Seda. 
Grains. grains. grains. grains. grains. 
10368 Elk's horn afforded - 1800 308) 9648 35 | 
| None--but ſeven 
9736 | grin of muriat + 08 
of ſoda. | 
Tibia of the ox, — 1512 3283 10260 28 
Os ilium and ſacrum of man, 1440 3046 9518 89 wy 1 
39, and nine 

Jaw-bone of porpoiſe, 1440 3064 9576 tw YT 1 | | 
Rib of whale, - 1368 2890 9031 42 : 
Bone found at Paris, and 

ſuppoſed to be the head 

5 of the calcareous e "005-700 

animals, 
Vertebra of the elephant, 18 3140 9313 None. 
Grinder of the elephant, 972 2684 $388 None 
Large tooth found on my 

the Os.” 720 2866 $956 None. 

Journ, Phy. XVIII. 278, 299. 


Tooth of the ſea cow, 1800 3179 
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hen the powder of calcined bones is digeſted for a long time in a ſolution 
A ſulphat of ammoniac, a double decompoſition is effected; ſulphat of lime is 
emed, and phoſphat of ammoniac is found diſſolved is this liquid. An. Chim. 
VI. 37. | 
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372 ANIMAL MATTERS. 


CHAPTER XIV. 


— 


CONCERNING DIFFERENT SUBSTANCES USED IN MEDICINE ayy 
THE ARTS, WHICH ARE OBTAINED FROM QUADRUPEDS, C274. 
CEOUS ANIMALS, BIRDS, AND FISHES, 


Ir we propoſed to make an accurate and ample hiſtory of al 
the ſubſtances afforded by animals, and applied to medical pur. 
poſes, or uſed in the arts, it would occupy more of our time 
than has already been applied to the animal kingdom, more 
eſpecially if we were to treat of the animal matters, which 
empiriciſm, or ignorant credulity, have formerly introduced 
into medicine as celebrated remedies, but which at preſent are 
regarded as entirely uſeleſs. We do not, however, propoſe to 
mention more than the principal of theſe ſubſtances, which me. 
dical and chemical experience has ſhown to poſſeſs more ya. 
luable properties, or which are of the greateſt utility in the 
arts. 

Among the matters afforded by quadrupeds, we ſelect caſto- 
reum, muſk, and hartſhorn ; ambergriſe, and the white ſub. 
ſtance produced by a cetaceous animal, which is known by the 
name of ſpermaceti, will be treated of apart. Among the 
products of birds, we ſhall exhibit the analyſis of eggs; among 
oviparous quadrupeds and ſerpents, the tortoiſe, the frog, and 
the viper, will claim a ſeparate article. Icthyocolla, or ifing- 
laſs, is the only product of fiſhes which we ſhall confider, 
The claſs of inſects will afford a greater number of objects: 
cantharides, ants, millipedes, honey, wax, the filk worm, and 
filk, gum lac, kermes, cochineal, and crabs eyes; and laſtly, 
we {hall conclude our examination of the products of the ani- 
mal kingdom, by that of coral and corallines, which belong 
to the claſs of worms and polypi. 

From this ſhort enumeration, it will be ſeen, that we pals 
over in ſilence a great number of other matters, formerly uſe 
in medicine; ſuch are, among others, ivory, unicornu, the 
teeth of the hippopatamus, of the beaver, of the boar, the 
bones of a ſtag's heart, the feet of the elk, bezoar, civit, aud te 
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neſt, gooſe greaſe, peacock's dung, and the membrane of the 
ſtomach of poultry, among birds; the toad, and the ſcincus, 

among oviparous quadrupeds ; the gall and ſtones of carp, the 
. of the eel, the ſtones of perch, the jaws of the pike, 
zmong fiſhes ; the ſcarabæus, ſpider's web, the meloe, or proſ- 
earabzus, and the claws of crabs, among inſects. Laſtly, ſhell- 
worms, ſnails, oyſter-ſhells, nacres of pearl, and bones of cut- 
e-fiſh, among the naked, or covered worms. Among all 
theſe ſubſtances, ſome have only imaginary virtues, and others 
are well ſupplied by thoſe we have choſen, and which we {hall 
proceed to examine. 


\ 


$1. Of Caftoreum. * 


The name of caſforeum is given to two bags, fituated in the 
inguinal region of the male or female beaver, which contains 
z very odourous ſubſtance, ſoft and almoſt fluid when recently 
cut from the animal, but which dries, and aſſumes a reſinous 
confiſtence, in proceſs of time. This ſubſtance has an acrid, 
bitter, and nauſeous taſte ; 1ts ſmell is ſtrong, aromatic, and even 
fetid; it conſiſts of a coloured, refinous matter, ſoluble in alco- 
hol, and ether, together with a gelatinous mucilage, and an ex- 
tractive part taken up by water, and a ſalt, which cryſtallizes 
in the aqueous ſolution by evaporation, but whoſe nature has 
not yet been examined. The reſin of caſtoreum appears to be 
analogous to that of bile. All the ſubſtance of this animal 
product is incloſed in membranous cellules, which proceed 
rom the internal tunic of the bag which contains them. The 
caltoreum has not yet been accurately analyzed ; it is only 
aſcertained, that it affords a ſmall quanrity of volatile oil, and 
mmoniacal carbonat by diſtillation, and that the ſeveral mat- 
ters of which it is compoſed may be ſeparated by means of 
ether, alcohol, and water, 

It is medicinally uſed as a powerful antiſpaſmodic in hyſte. 
rical and hypochondriac affections, and the convulſions which 
are cauſed by thoſe affeQtons : it often produces the moſt 
peedy and happy effects, but it ſometimes happens that it ir- 
ritates inſtead of calming, according to the diſpoſition of the 
nerves and ſenſible ſyſtem ; it muſt for this reaſon be admini- 
lered at firſt only in {mall doſes ; it has likewiſe been ſucceſs» 
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fully adminiſtered in the epilepſy and tetanus. The doſe ;; 
from a few grains to half a drachm in ſubſtance ; it enters into 
the compoſition of boles, and is often united, almoſt always 
advantageouſly, with opium, and the ſedative or narcotic ex. 
tracts; its ſpirituous and etherial tinctures are likewiſe uſed, 
from a few. drops to twenty-four or thirty-grains, in Proper 
liquids. 


$ II. Of Mut. 
Muſk is a ſubſtance, whoſe ſtrong and permanent ſmell i; 


univerſally known; it is contained in a bag placed near the 
umbilical region of a ruminating quadruped, reſembling the 
antelope, from which it does not differ ſuſliciently to form a 
particular genus. This ſubſtance reſembles caſtoreum in its 
chemical properties; it conſiſts of a reſin, united to a certain 
quantity of mucilage, bitter extract, and ſalt; it is often fall. 
fied ; its virtues are ſtronger than thoſe of caſtoreum ; and, on 
account of its greater activity, it is uſed only in caſes of in- 
minent danger. It is preſcribed as a powerful antiſpaſmodic 
in convulſive diſorders, the hydrophobia, &c. ; and is likewiie 
conſidered as a violent aphrodiſiac. It muſt be uſed with great 
caution, becauſe it often excites nervous affections, inſtead 0 
mitigating them. 


8 III. Of Harthhors. 


Hartſhorn 1s an animal ſubſtance which 1s very frequently 
uſed in medicine; it is a bony ſubſtance, and does not in any 
reſpe& differ from other bones; it centains abundance of taſte- 
leſs jelly, very light and nouriſhing, which is extradted by 
boiling the ſubſtance, reduced into ſmall pieces, in eight or ten 
times its weight of water. When diſtilled in a retort, it a 
affords a reddiſh and ammoniacal phlegm, called volatile ſpirit o 
hartſhorn; an oil, more or leſs empyreumatic; and a large 
quantity of ammoniacal carbonat, contaminated by a {mal 
quantity of oil. A prodigious quantity of elaſtic fluid is dil. 
engaged, conſiſting of a mixture of carbonic acid, azotic gu 
and hydrogenous gas, holding charcoal and even volatile oll 
in ſolution. This laſt is gradually precipitated in cooling, anc 
adheres to the ſides of the glaſs jars in which the elaſtic fluid 
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is preſerved, As the volatile ſalt is coloured, it is neceſſary 
to digeſt it in a ſmall quantity of alcohol, which takes away 
the colouring oil. The carbonaceous reſidue being incinera- 
ted, is found to contain a ſmall quantity of carbonat of ſoda, 
ſulphat of lime, and much calcareous phoſphat, mixed with 
phoſphat of ſoda, which may be decompoſed by ſulphuric acid, 
in the manner already deſcribed in treating of bones. 

The ſpirit and the ſalt of hartſhorn are uſed in medicine as 

antiſpaſmodics ; the firſt, ſaturated with the ſuccinic acid, 
forms the fluid called ſuccinated ſpirit of hartſhorn. 

The oil of hartſhorn, rectiſied by a gentle heat, becomes very 
white, odorous, volatile, and almoſt as inflammable as ether; 
it is known by the name of the animal al of Dippel, a German 
chemiſt, who firſt prepared it. A great number of rectifica- 
tions were formerly made to obtain this oil very white and 
fluid; but it has fince been diſcovered, that two or three diſtil- 
lations are ſufficient, provided care be taken, 1. To introduce 
the oil into the retort, by means of a long funnel, in order 
that the neck of this veſſel may be very clean, as a ſingle drop 
of the coloured oil is ſufficient to give a tinge to all that comes 
over. 2. To take only the firſt moſt volatile and whiteſt por- 
tions. We are indebted to Model and Baume for theſe obter- 
vations. Rouelle has likewiſe given a very good proceſs for 
obtaining this oil: it conſiſts in diſtilling it with water: and 
4 there is only the moſt volatile and truly ethereal part con- 
tained in the oil of the firſt diſtillation, which is capable of ri- 
ling at the degree of heat of boiling water, this method is at- 
tended with a certainty of the moſt attenuated and penetrating 
portion coming over alone. The animal oil of Dippel has a 
lively ſmell, and a fingular degree of lightneſs and volatility, 
and exhibits all the properties of vegetable volatile oils, 
from which it does not appear to differ, but in containing am- 
moniac, as appears by its converting ſyrup of violets to a 
green, according to the obſervations of Parmentier. This oil 
ij uſed in drops, in nervous affections, the epilepſy, &c. 


IV. Of the White of the Whale. 


The white ſubſtance, improperly called ſpermaceti, is an oily, 
-oncrete, eryſtalline, ſemi-tranſparent matter, and of a peculiar 
A a uy 


SPERMACETI, 


ſmell, which is taken out of the cavity of the cranium of tj, 
cachalot ; it is purified by liquefaction, and the ſeparation of 
another fluid and inconcreſcible oil, with which it is mixeg, 
This ſubſtance exhibits very ſingular chemical properties; for 
jt reſembles fixed oils in ſome reſpects, and volatile vils in 
others. 

| The white of the whale, heated with the contact of ar, 
takes fire, and burns uniformly without emitting any diſagree. 
able ſmell. It is therefore made into beautiful candles at Bay. 
onne, at St Jean de Luz, &c. There are ſeveral manufacture; 
of theſe candles in England, and there has been one eſtabliſhed 
at Paris for ſome years paſt. 

When diſtilled by a naked fire, it does not afford an acid 
phlegm like fixed oils, as Thouvenel hes obſerved, but it paſſes 
entirely, and almoſt without aiteration, into the receiver, as 
ſoon as it begins to boil, and leaves a coaly mark in the retort, 
By repeating this operation, it loſes its ſolid form, and remains 
fluid without becoming more volatile. 

The white of the whale, expoſed to a hot air, becomes yel- 
low and rancid, but leſs readily than the other concrete fixed 
oils, The water in which it is boiled afford: only a light mu- 
coſo-unAuous relidue. | 

The cauſtic alkali diſſolves the white of the whale, and 
forms a ſoap which gradually becomes folid, and even friable, 

The nitric and muriatia acids have no action on it. The 
concentrated ſulphuric acid dillolves it, and alters its colour, 
This ſolution is precipitated by water, like the oil of cam- 
phor. | 

The white of the whale unites with ſulphur Uke the fixed 
oils. | 

The ſixed and volatile oils diſſolve the white of the whale 
by the affiltance of heat; hot alcohol likewiſe diſſolves it, and 
ſuffers it to precipitate by cooling. Ether effects this ſolution 
in the cold, or by the natural heat of the hand, 

Has not the white of the whale the ſame relation to fixed 
oils, as camphor to volatile oils? It really difiers from was; 
it appears to be, with reſpe& to the former of theſe oils, tit 
ſame which relin is to the latter. 
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This ſubſtance was formerly much uſed in medicine, a great 
number of virtues having been attributed to it ; it was more 
particularly uſed in catarrhs, ulcers of the lungs, of the reins, 
&, It is not at preſent uſed, except as a ſoftening remedy, 
and then in ſmall doſes, mixed with mucilages, becauſe it is 
bund to lie heavy on the ſtomach, oecaſioning nauſea, and even 
romiting. 

[ have found in animal matters, and particularly in the pa- 
renchyma of the liver, dried in the air for ſeveral years, in 
he human muſcles altered by putrefaction, and in human bi - 
liary concretions, a ſubllance which poſſeſſes characters very 
inilar to thoſe of the white of the whale. It appears to me 
hat this ſubſtance is very abundant in the animal kingdom, 
zad that it is an oil which particularly belongs to this king- 


dom, 
V. Of Ambergri/e. 


Ambergriſe is a concrete matter, of a ſoft tenaceous conſiſt- 
ency, like wax, of a grey colour, marked with yellow or black 
ſpots, and of a ſtrong, ſv-cet ſmell, when it is heated or rub. 
hed, It exiſts in irregular maſſes, which are ſometimes round, 
nd conſiſts of layers of different ſorts, and either greater or 
ſmaller, according as the number united in the maſs is greater 
or leſs, There have been pieces of it ſeen, which weighed 
more than two hundred pounds. This ſubſtance appears evi- 
cently to have once been in a liquid ftate, as various extrane- 
ous matters are found incorporated with it ; ſuch as the neb 
of the cuttle fiſh, bones of filbes, and other marine bodies. 
Ambergriſe is found floating on the waters of the ocean near 
the Molucca Iſles, Madagaſcar, Sumatra, and on the coalts of 
Coromandel, Brazil, Africa, China, and Japan. Some Ame- 
rica fiſhermen informed Dr. Schwediaur, an Engliſh phy- 
vcian, that they had often ſeen this matter among the excre- 
ments of that ſpecies of the whale, which Linnæus calls pe- 
ter macrocephalus, in his inteſtines, or in a bag ſituated, as is 
leid, beſide them, and probably the czcum. Naturaliſts take 
notice of a good many varieties of ambergriſe. Wallerius 
reckon the fix that follow : 
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Varieties. 

I. Grey ambergriſe, with yellow ſpots, 

2. Grey ambergriſe, with black ſpots. 

Theſe two varieties are the moſt valuable, and the mog 
in requeſt, 

3. White ambergriſe, of only one colour. 

4. Yellow ambergriſe, of no more but one colour. 

5. Brown ambergriſe of a ſingle colour. 

6. Black ambergriſe of a ſingle colour. 


It is to be obſerved, that theſe varieties are owing to a mix. 
ture of fome extraneous ſubſtances, 1 

There is a great diſagreement among philoſophers concern. 
ing the origin of ambergriſe, By moſt of them it has been 
confidered as a bitumen, a ſort of petroleum, iſſuing from the 
rocks, and condenſed by the action of the ſun and the water 
of the ſea. Others have imagined it to be made up of the ex- 
crements of birds nouriſhed on odoriferous herbs. Others, 
again, have aſcribed its origin to the froth thrown out by ſex- 
calves, the excrements of the crocodile, &c. Pommet and 
Lemery thought it a mixture of wax and honey, hardened by 
the action of the ſun, and altered by the ſea-water. M. For- 
mey, who has adopted this opinion, ſupports it by an experi- 
ment which conſiſts in digeſting wax and honey. He aſlerts, 
that a product may thus be formed, of an agreeable ſmell, 
nearly the ſame with that of ambergriſe. Some Engliſh au- 
thors have conſidered ambergriſe as an animal juice, depoſited 
in bags fituated near the root of the genital organ in the male 
whale ; and others have imagined, that it is formed in the 
the bladder of that cetaceous animal: But the nebs of cuttle- 
fiſhes, found in this concrete juice, are ſufficient to confute thele 
opinions. Laſtly, Dr. Schwediaur, after examining a great 
many ſpecimens of ambergiſe, and receiving accounts concern- 
ing it from different navigators, has concluded this ſubitance 
to be formed in the alimentary canal of the ter macracepba- 
lus, —the ſpecies which affords the ſpermaceti, or white of the 
whale. He conſiders ambergriſe as an excrement of this ce- 
taceous animal, mixed with ſome parts of its food, 1. Be- 
cauſe fiſhermen find it in theſe whales: 2, Becauſe it is com- 
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non in the latitudes which they inhabit : 3. Becauſe beaks of 
he cuttle-fiſh with eight feet, /epia octepoda, on which that ani- 
nal lives, are always found in it : 4. Becauſe be diſtinguiſhed 
the black ſpots mixed throngh ambergriſe to be the nebs of 
this polypous animal. F. Laſtly, Becauſe the exerements of 
ſeveral quadrupeds, as cows, hogs, &c. exhale an odour fimi- 
lar to that of ambergriſe, when kept for any length of time. 
His reſearches have raiſed this opinion of the Japaneſe, and 
of Kempfer, to an high degree of probability ; for which rea- 
ſon, we now rank this matter among the products of the ani- 
mal kingdom. 

Yet this ſubſtance, which has been analyſed by Geoffroy, 
Neuman, Grim, and Brow, afforded to thoſe chemiſts the 
ſame principles with bitumens ; that is to ſay, an acid ſpirit, 
2 concrete acid ſalt, ſome oil, and a carbonaceous reſidue. But 
Dr. Schwediaur obſerves, with great propriety, that the cal- 
culi of animals afford an acid, and that the exiſtence of this 
falt is in favour of his opinion, for fat contains a great deal 
of it. | 

Ambergriſe is ſtomachic, cordial, antiſpaſmodic. It is uſed 
in doſes of ſeveral grains, in certain drinks, or mixed with 
other ſubſtances, in pills. The odorous principle of this me- 
dicine is often too active, too penetrating, and liable to do 
harm, It 1s well known, that many perſons cannot bear the 
ſmell of it withont feeling their nerves very diſagreeably af- 
ſected: it ſhould therefore be adminiſtered very cautiouſly. 
It has been alſo conſidered as a powerful aphrodifiac. Some 
modern phyſicians, however, think that ambergriſe may be 
preſcribed in very copious doſes, without producing any very 
powerful effects. 

Ambergriſe is chiefly uſed as an article of perfume for the 
toilet: it is uſually mixed with muſk, the ſmell of which it 
weakens ſo as to render it much more agreeable. Yet every 
perſon is not fond even of this mixture. 

As ambergriſe is very dear, it is counterfeited and mixed 
with different ſubſtances. When genuine, it diſplays the fol- 
lowing properties: It is ſcaly, infipid, and ſweet-ſmelling ; it 
melts without rifing in bubbles or froth, when expoſed, in a 
ilver-ſpoon, to the flame of a taper ; it ſwims on water, and 
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does not ſtick to hot iron. Ambergriſe, which does not exhj. 
bit theſe properties, 1s to be conſidered as impure. 


VI. Cf the Eggs of Birds. 


The eggs of birds, and particularly thoſe of poultry, are 
compoſed, 1. Of a bony ſhell, which contains a jelly, and cal. 
careous phoſphat, as Berniard has proved. 2. Of a membra. 
nous pellicle, placed beneath the ſhell, and which appears to 
be an expanſion of fibrous matter. 3. Of a whitiſh fluid fub. 
ſtance. 4. Of a yellow ſubſtance contained and ſuſpended in 
the middle of white; the germ is ſupported on this laſt ſyh. 
ſtance. + 

White of egg is abſolntely of the ſame nature as the ſerum 
of blood; it is viſcid and adheſive; it converts the ſyrup of 
violets to a green, and contains carbonat of ſoda in a diſen. 
gaged ftate : Expoſed to a gentle heat, it coagulates into a 
white opake maſs, which emits the fetid ſmell of ſulphurated 
or hepatic hydrogen gas. The white of egg coagulated and 
dried in a water-bath, affords an inſipid phlegm, which putri. 
fies, becomes dry, and of a reddiſh tranſparency reſembling 
horn; by diſtillation in a retort, it affords ammonaacal carbo- 
nat, and empyreumatic oil; its coal contains ſoda, and a ſmal 
quantity of calcareous phoſphat. Deyenx has likewiſe obtain. 
ed a ſmall quantity of ſulphur by ſublimstion. 

White of egg expoſed to the air in fine {trize, dries without 
putrefying, and forms a kind of tranſparent varniſh. It is 
diſſolved in water in all proportious; acids coagulate it, and 
if the coagulum diluted with water be filtered, the fluid which 
paſſes through affords by evaporation a neutral ſalt, conſiſting 
of the acid which has been uſed combined with the ſoda, con- 
tained in the white of the egg; alcohol likewiſe coagulates this 
fluid; lime water precipitates calcareous phoſphat, and the 
mercurial nitrat precipitates phoſphat of mercury, which by 
drying aſſumes a roſe colour. 

The yellow, or yolk of the egg, is for the moſt part com- 
poſed of an albuminous ſubſtance, which is mixed with a cer. 
tain quantity of a mild oil, ſo that the mixture diſſolves in 
water, and forms a kind of animal emulſion, called 5 
milk; if it be expoſed to heat, it becomes leſs ſolid than the 
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white; when dried, it undergoes a kind of ſoftening, that 
riſes from the diſengagement of its oil, which exudes from 
i ſorface ; in this ſtate, the oil may be obtained by preſſure, 
nd is found to be mild and fat, and of a taſte and ſmell flight. 
Iy empyreumatic. The yolk of egg, after the oil has been 
us extracted, affords the ſame products by diſtillation, as all 
acer animal matters. Acids and alcohol coagulate it; the 
-nild oil it contains exhibits a ſtriking analogy between the 
eggs of animals and the ſeeds of vegetables, ſince theſe laſt 
lkewiſe contain an oil which is in the ſame manner united with 
nucilage, and reduced to the emulſive ſtate. | 

Eggs are of great uſe as food ; the different part are uſed in 
pharmacy and in medicine; the calcined ſhell is uſed as an ab- 
ſorbent ; the oil of egg is ſoftening, and is externally uſed in 
burns, chaps, &.; yolk of egg renders oil ſoluble in water, 
and forms lohochs ; it is triturated with reſins, camphor, & 
The white of egg is ſucceſsfully uſed in pharmacy and con- 
ſeftionary, to clarify the juices of plants, wheys, ſyrups, and 
| ther fluids ; it is likewiſe applied on paintings, which it pre- 
ſerves, by forming a tranſparent varniſh on their ſurface, 


$ VII. Concerning Fiſh Glue. 


Icthyocolla, or fiſh glue, is a ſubſtance partly gelatinous, and 
partly lymphatic, which is prepared by rolling up the mem- 
branes that form the air bladder of the ſturgeon, and ſeveral 
other fiſhes, and is dried in the air, after it has been twiſted 
into the form of a ſhort cord as we receive it. This ſubſtance 
afords a viſcid jelly by ebullition in water; by maceration for 
acertain time in that fluid, it may be unwrapped and extended 
nto a kind of membrane. It is never brittle like glues pro- 
perly ſo called, but bends by virtue of its fibrous and elaſtic 
texture, A kind of glue is likewiſe prepared by boiling the 
kin of the ſtomach and inteſtines of fiſhes, but it has not the 
ame properties as iſinglaſs or filh glue. I&hyocolla affords 
al the products of other animal ſubſtances ; it may be uſed in 
medicine as an emollient in diſorders of the throat, inteſtines, 
&.; but many other vegetable ſubſtances, which poſſeſs the 
ame virtue, are commonly preferred. It is uſed in the arts to 
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- ated. We think that their decoctions muſt throw off the vi- 
cious matter through the pores of the ſkin, by virtue of ther 
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clarify liquors, wine, coffee, &c. ; it attracts and precipitate, 
all the foreign ſubſtances which affect their tranſparency, 


$ VIII. Concerning the Tortoiſe, the Frog, and the Viper, 


The tortoiſe, the frog, the lizard, and the viper, are uſe in 
medicine, decoctions of ſoups being made with their fleh and 
bones, to which peculiar virtues are attributed. It ſhould 
ſeem, in fact, that the animals, whoſe parts in general have: 
ſtronger ſmell, and appear to contain more ſaline matter, fine: 
they afford a large quantity of ammoniac, when diſtilled by 
gentle heat, after trituration with potaſh ; it ſhould ſeem, I ſay, 
that theſe animals muſt pofleſs ſtronger and more numeroy; 
virtues. Many phyſicians, however, call their virtues in que. 
ſtion, and claſs them with other animals. Notwithſtanding 
this opinion, it is ftill cuſtomary to adminiſter decoctions or 
foups of tortoiſe and frogs in diſorders attended with languer, 
conſumptions without apparent cauſe, or any ſtate of weakne(: 
which ſucceeds acute fevers; and it is often found that good 
effects follow. Theſe decoctions appear to be more nouriſhing, 
lighter, and at the ſame time poſſeſſed of a certain activity, ſuf. 
ficiently indicated by their ſtrong ſmell and peculiar taſte, 
Green lizards have been greatly recommended for ſome years 
paſt, in diſorders of the ſkin, cancers, &c. But theſe virtues 
may be doubted. 

Vipers are conſidered as the moſt active; the ancients ſpoke 
highly of their virtues in diſorders of the ſkin, in thoſe of the 
breaſt, and in chronical diſorders, wherein the lymph is vit. 


exalted aroma; their powder and their volatile falt are fat 
from poſſeſſing the ſame virtnes ; to produce their full elfeds 
the whole animals ſhould be adminiſtered as articles of food i 
the above diſeaſes. 

The chemical analyſis of theſe animals by Thouvenel, afforc- 
ed a jelly, more or leſs light, conſiſtent, or viſcid, an acrid 
bitter and deliqueſcent extract, an albuminous concreſcible {ub- 
ſtance, an ammoniacal ſalt, and an oily ſubſtance of a peculiat 
taſte and ſmell, ſometimes ſoluble in alcohol, &c. 


CANTHARIDES—ANTS, 3 8 3 


$ IX. Concerning Cantharides. 


Cantharides, a remedy of ſo great importance by its corro- 
fre and epipaſtic quality, conſiſt, according to Thouvenel, 
1. Of a parenchyma, whoſe nature he has not determined, and 
which amounts to half the weight of theſe dried inſects. 2. Of 
three drachms in the ounce, of a reddiſh yellow, very bitter 
extrative ſubſtance, which affords an acid by diſtillation. 3. Of 
twelve grains per ounce of a yellow and wax-like matter, which 
produces the golden yellow colour of the cantharides. 4. Of 
ſixty grains of a green oily wax-like ſubſtance, of an acrid taſte, 
in which the odorous principle of cantharides chiefly reſides. 
This ſubſtance, when diſtilled, affords a very penetrating acid, 
and a concrete oil, reſembling wax; water diſſolves the ex- 


it, the yellow oil, and even a ſmall quantity of the green 


all; but ether attacks only this laſt, and may be ſucceſsfully 
employed to ſeparate it from the others. The virtue of the 
cantharides depends on this kind of green wax. Lo obtain the 
latter, at the ſame time with the extractive ſubſtance, and to 
form in general a tincture well charged with theſe inſeQs, a 


mixture of equal parts of alcohol and water muſt be uſed, this 


mixed tincture being diſtilled affords an alcohol with a flight 
odour of cantharides, and the different ſubſtances it held in ſo- 
lation are ſeparated, one after the other, in proportion as the 
evaporation goes forward. 


X. Concerning Ants and the Formic Acid. 


The acid of ants was obſerved by Tragus, Bauhin, and ſe. 
reral other botaniſts, who obſerved the flower of chicory to be- 
come very red in ant heaps. Samuel Fiſher, Etmuller, and 
Hoffman, have ſucceſſively made experiments on this acid. 
Margraaff carefully examined it, and found that ants contain a 
peculiar acid, fixed oil, and an extract. Ardwiſſon and Oerne 
lare made the moſt complete ſeries of experiments on this 
xid, 

The acid of ants is obtained more eſpecially from the red 
at, formica ruſa, either by diſtilling them in a retort, or by 
valting them in boiling water. This acid, when rectified, and 
ler concentrated, has a penetrating ſmell, and is corroſive ; 


384 - ANTS, 


its taſte is agreeable when greatly diluted with water, ang i; 
has thence been propoſed to be uſed inſtead of vinegar ; it 
quickly reddens all blue vegetable colours, is decompoſed by 
fire, which converts one of its principles into the carbon 
acid, and by the ſulphuric and nitrie acids which diſengage the 
ſame carbonic acid: it deprives the oxygenated muriatie ac 
of its oxygen; it is ſtronger than the ſulphuric, boracic, carhq. 
nic, acetous, or nitrous acids. It forms a kind of ether with 
alcohol; the neutral ſalts it conſtitutes with alkaline baſes hay: 
been examined by Ardwiſſon and Oerne. The formiate of ye. 
aſh has been prepared by Thouvenel, by ſpreading linen in. 
pregnated with potaſh on ant hills uncovered ; the ants running 
over the cloth emitted their acids, and odorant principle of the 
ſame nature, which they exhaled in ſo great an abundance, i; 
to ſaturate the fixed alkali ſpread on the cloth. The lixiviug 
of theſe linens afforded, by evaporation, a neutral ſalt cryſtal. 
lized in flat parallelograms, and priſmatic columns which were 
not deliqueſcent. | 

Lime with this acid forms a cryſtallizable and ſoluble (al:; 
in a word, the modern chemiſts conſider the acid of ants as 1 
peculiar acid, ſui generis. Its attractions have been diſpoſe! 
in the following manner by Meſſrs. Ardwiſſon and Oerne: ba. 
rytes, potalh, ſoda, lime, magneſia, ammoniac, zink, mangs- 
neſe, iron, lead, tin, cobalt, copper, nickel, biſmuth, filrer 
alumine. | 

Alcohol, digeſted on ants, extracts a ſmall quantity of vols. 
tile oil, which, with this fluid, forms the ſpirit of megnanimit; 
of Hoffman. If theſe inſects be boiled in water, and after 
wards preſſed, a fixed oil is afforded, amounting to about thir- 
teen drachms in the pound; this oil is of a greeniſh yellon, 
congeals at a much warmer temperature than oil of olives, ans 
greatly reſembles wax. The water of the decoction affofds 3 
reddiſh brown extract by evaporation, which has a fetid, acidu- 
lous, and caſeous ſmell, with a bitter, nauſeous, and acid taſte 
This extract is ſeparated into two ſubitances by the ſuccellive 
application of water and alcohol: the parenchyma of ants de- 
prived of theſe different ſubſtances amounts to three ounce: 
two drachms in the pound. 
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$ XI. Concerning Woad-Lice. 7 "21 


The ſpecies millipedes, acelli, boncelli, aniſci, &c. of wood-lice, 
oteſented certain peculiar circumitances in their analyſis made 
by Thouvenel. By diſtillation on the water-bath without ad- 
dition, they afford an inſipid and alkaline phlegm, ſometimes 
efferveſcing with acids, and converting the ſyrup of violets to 
a green : in this operation they loſt five-etghts of their weight. 
By treatment with water 1.0 alcohol, they afterwards afforded 
wo drachms of ſoluble mütter, in the ounce; of which more 
than two-thirds were extractive matter, aud the reſidue an ouly 
or wax-like ſubſtance. Fheſe two matters were eaſily ſeparat- 
ed by ether, which diſſolves the latter without touching the 
extract; they differ from thoſe of cantharides and ants, in af- 
fording more ammoniacal carbonat, and no acid in their diſtilla- 
tion. Thouvenel obſerves, on this ſubjett, that among in- 


ſects the wood-lice appear to have the ſame relation to can- . 
tharides and ants, which reptiles have with reſpect to qua- 
drupeds. . 


The neutral ſalts contained in theſe inſets are very ſmall mu: 
in quantity, and very difficult to be extracted. Thouvenel H 
arms, that the wood-lice and earth worms, lumbrici, conſtant- 
y afforded him calcareous muriat, and muriat of potaſh; while 
in ants, and cantharides, theſe two baſes, the firſt of which al- 
ways appeared to him the moſt abundant, are united with an 
xid, which has the character of the phoſphoric acid. It is ne- (% 
ceſlary to be obſerved here, that this chemiſt in his Diſſertation, . ; 
has not deſcribed either the methods of extracting theſe ſalts, | | | 
nor the proceſſes he made uſe of to aſcertain their nature. 4 

Cantharides and wood-lice are alone uſed in medicine; the 1 
latter appear to act as ſtimulants, and flight diuretics, and for 9 
this purpoſe they ought to be adminiſtered according to the 
experiments of Thouvenel, in a much more confiderable doſe 
than is uſually» preſcribed. The expreſſed fluid of forty or : * 
fifty living wood-lice given in a mild drink, or mixed with 
the juice of certain aperient plants, may be ſucceſsfull; pre- 
ſeribed in the jaundice, ſerous diſorders, & , cue coagu- i 
ations of the milk, &c. As to the cantharides, it is one of iff 


the moſt powerful medicines we are in poſſeſſion of. Thou 
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its taſte is agreeable when greatly diluted with water, ang i; 
has thence been propoſed to be uſed inſtead of vinegar; it 
quickly reddens all blue vegetable colours, is decompoſed ts 
fire, which converts one of its principles into the carbon; 
acid, and by the ſulphuric and nitrie acids which diſengage the 
ſame carbonic acid: it deprives the oxygenated muriatic ail 
of its oxygen; it is ſtronger than the ſulphuric, boracic, carho. 
nic, acetous, or nitrous acids. It forms a kind of ether with 
alcohol; the neutral ſalts it conſtitutes with alkaline baſes hays 
been examined by Ardwiſſon and Oerne. The formiate of yet. 
aſh has been prepared by Thouvenel, by ſpreading linen im. 
pregnated with potaſh on ant hills uncovered ; the ants running 
over the cloth emitted their acids, and odorant principle of the 
ſame nature, which they exhaled in ſo great an abundance, 23 
to ſaturate the fixed alkali ſpread on the cloth. The lixiviun 
of theſe linens afforded, by evaporation, a neutral ſalt cryſtal. 
lized in flat parallelograms, and priſmatic columns which were 
not deliqueſcent. | | | 
Lime with this acid forms a cryſtallizable and ſoluble ſal: 
in a word, the modern chemiſts conſider the acid of ants as x 
pecvliar acid, ſui generis. Its attractions have been diſpoſe! 
in the following manner by Meſſrs. Ardwiſſon and Oerne: ba. 
rytes, potaſh, ſoda, lime, magneſia, ammoniac, zink, manga- 
neſe, iron, lead, tin, cobalt, copper, nickel, biſmuth, filrer 
alumine. 
Alcohol, digeſted on ants, extracts a ſmall quantity of vola- 
tile oil, which, with this fluid, forms the /pirit of mognanimit; 
of Hoffman, If theſe inſets be boiled in water, and alter- 
wards preſſed, a fixed oil is afforded, amounting to about thir- 
teen drachms in the pound; this oil is of a greeniſh yellow, 
congeals at a much warmer temperature than oil of olives, ans 
greatly reſembles wax. The water of the decoction affofds a 
reddiſh brown extract by evaporation, which has a fetid, acidu- 
lous, and caſeous ſmell, with a bitter, nauſeous, and acid taſte. 
This extract is ſeparated into two ſubitances by the ſuccellive 
application of water and alcohol: the parenchyma of ants de- 
prived of theſe different ſubſtances amounts to three ounc®? 
two drachms in the pound. 
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$ XI. Concerning V eod-Lice. 


The ſpecies millipedes, acelli, barcelli, aniſci, &c. of wood-lice, 
oteſented certain peculiar circumitances in their analyſis made 
by Thouvenel. By diſtillation on the water- bath without ad- 
tition, they afford an inſipid and alkaline phlegm, ſometimes 
eferveſcing with acids, and converting the ſyrup of violets to 
green: in this operation they loſt five-etghts of their weight. 
By treatment with water * alcohol, they afterwards afforded 
two drachms of ſoluble m iter, in the ounce; of which more 
than two-thirds were extractive matter, aud the reſidue an ouly 
or wax-like ſubſtance. Pheſe two matters were ealily ſeparat- 
ed by ether, which diſſolves the latter without touchiag the 
extract; they differ from thoſe of cantharides and aats, in af- 
fording more ammoniacal carbonat, and no acid iu their diſtilla- 
tion. Thouvenel obſerves, on this ſubjett, that among in- 
ſects the wood-lice appear to have the ſame relation to can- 
tharides and ants, which reptiles have with reſpect to qua- 
drupeds. . A 

The neutral ſalts contained in theſe inſets are very ſmall 
in quantity, and very difficult to be extracted. Thouvenel 
airms, that the wood-lice and earth worms, /umbrici, conſtant- 
ly aſforded him calcareous muriat, and muriat of potaſh; while 
in ants, and cantharides, theſe two baſes, the firſt of which al- 
ways appeared to him the moſt abundant, are united with an 
xid, which has the character of the phoſphoric acid. It is ne- 
ceſlary to be obſerved here, that this chemiſt in his Diſſertation, 
has not deſcribed either the methods of extracting theſe ſalts, 
nor the proceſſes he made uſe of to aſcertain their nature. 

Cantharides and wood-lice are alone uſed in medicine; the 
latter appear to act as ſtimulants, and ſlight diuretics, and for 
this purpoſe they ought to be adminiſtered according to the 
experiments of Thouvenel, in a much more conſiderable doſe 
than is uſually» preſcribed. The expreſſed fluid of forty or 
lfty living wood-lice given in a mild drink, or mixed with 
the juice of certain aperient plants, may be ſucceſsfull / pre- 
ſeribed in the jaundice, ſerous diſorders, à , callus e, coagae 
lations of the milk, &c. As to the cantharides, it is one of 


tie moſt powerful medicines we are in poſſeſſion of, Thou- 
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venel tried on himſelf the effect of the green waxy matter, in 
which the virtue of theſe inſects ſeems to reſide; when applied 
on the ſkin in the quantity of nine grains, it raiſed a bliſter 
full of ſerous matter, in the fame manner as the powder of can. 
tharides ; but the moſt valuable obſervations reſulting from 
his experiments on this powerful remedy, are that the ſpirity. 
ous tincture of cantharides may be uſed with the greateſt ſuc. 
ceſs externally, in a dofe of two drachms to two ounces and 
an half, in rheumatic and ſciatic pajns, and in the wandering 
gout ; it heats the ſkin, accelerates the circulation, and excite; 
evacuation by ſweat, urine, and ſtool, according to the parts 
on which it is applied; but young practitioners ought to be 
adviſed that the internal uſe of this medicine ſhould be very 
moderate, as it has been known to produce ſtuſhings on the 
{kin, inflammations, ſweating of blood, and pains in the loin; 
and bladder, dyſenteries, &c. 


XII. Concerning Honey and Wax. 


Honey and wax, prepared by bees, ſeem to belong to the 
vegetable kingdom, fince theſe inſets collect the firſt in the 
nectaria of the flowers, and the ſecond in the antheræ of their 
ſtamina ; nevertheleſs they have paſſed a peculiar elaboration, 
and beſides, as they are obtained in confequenee of the labout 
of bees, their properties ought to be examined in the hiſtory of 
inſects. 

Honey is a ſubſtance perfectly reſembling ſaccharine juices, 
which we have treated of under vegetables. It has a white or 
yellowiſh colour, a ſoft and grained conſiſtence, a faccharine 
and aromatic ſmell ; by means of alcohol, and even by water, 
with peculiar management, a true ſugar is obtained; by diſtil 
lation it affords an acid phlegm and an oil, and its coal is light 
and ſpongy like that of the mucilages of plants. Nitric acid 
extracts the oxalic acid, which is entirely ſimilar to that of 
ſugar; it is very ſoluble in water, with which it forms! 
ſyrup, and like ſugar, paſſes to the vinous fermentation ; it 1 
an excellent food, and a ſoftening and ſlightly aperient medi- 
eine; it is given diſſolved in water, and mixed with vinegit, 
under the name of oximel. It is often combined with different 

acrid plants, as in the oxymel of ſquills, of colchicus; it is tit 
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vehicle in many medicines which bear its name, as the honey 
of roſes, honey of water-lily, mercurial honey, &c. 

Wax is a concrete oily ſubſtance, ſimilar. to the ſolid fixed 
oils, ſuch as the butter of cocoa, and ſtill more reſembling ve- 
getable wax. Though it cannot be doubted that this ſubſtance 
extracted from the ſtamina of flowers, it is nevertheleſs cer- 
tain, that it receives 2 peculiar elaboration in the body of the 
znimal ; ſince, according to the trials of Reaumur, a flexible 
wax cannot be made with the powder of the anthere. Wax 
which compoſes the honey-combs is yellow, and of an infipid 
tale; it is whitened by expoſure to the action of dew, and of 
the air, after it has been reduced into thin pieces. The oxy- 
genated muriatic acid whitens it very quickly; by a gentle 
heat it ſoftens, melts, and forms a tranſparent oily flaid, which 
becomes ſolid and opake by cooling; when ſtrongly heated 
with the contact of air, it takes fire as ſoon as it is volatilized ; 
and this is the effect produced by the wick in candles. When 
diſtilled in a retort it affords ſebacic acid, and an oil at firſt 
luid, which afterwards fixes in the receiver, and has the con- 
tence of butter; it leaves only a very ſmall quantity of coal 
difficult to ineinerate. Butter of wax being rectiſied a number 
of times, becomes fluid and volatile. 

White wax does not alter by expoſure to the air, except 
that it becomes coloured at the end of a certain time. It diſ- 
ſolves in oils to which it gives conſiſtence; when melted in 
theſe fluids in a mild heat, it forms medicines, known by the 
name of cerates ; alcohol does not act on wax; acids blacken at, 
akalis combine with it, and reduce it to a ſaponaceous ſtate. 

Wax is uſed in a great number of arts ; in pharmacy it is 
uled in the preparations of pomatums, unguents, and plaſters. 


XIII. Concerning Silk Worms, the Bombic Acid, and Silk. 


Silk worms contain, eſpecially when in the ſtate of chryſalis, 
an acid liquor in the reſervoir placed near the anus. Chauſſier, 
«f the Academy of Dijon, obtained this acid by expreſſing the 
Juice of the chryſalides in a cloth, and precipitating the mucilage 
by alcohol, and likewiſe by infuſing the chryſalides in that 
liquor, Alcohol in ſeparating it, carries the acid along with 
it trough the filter, and there remains on the paper an orange- 
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coloured fat oil, a gummy matter, and a ſmall quantity of glu. 
ten, Jo obtain the bombic acid pure, the alcohol muſt be 
diitilled, by which it is volatilized, and the acid remains Pure 
in the retort. This acid 1s very penetrating, of a yellow 
amber colour, but its nature and combinations are not yet 
known. 

Many other inſects likewiſe contain acids; the large cater. 
pillar of the willow emits a liquor confiderably acid, accordin 


to the remark of Bonnet, I have often obſerved the bupreſte; 


and ſtaphylini give a red colour to the blue paper with which 
boxes were lined, wherein they were put. Chauſſier has like. 
wiſe obtained an acid from the graſshopper, the red bug, the 
lampyris, or ſhining worm. 

Silk, which ſeems to be nothing but a kind of gummy mat. 
ter dried, differs nevertheleſs from vegetable ſubſtances, 1, By 
the ammoniac it affords in diſtillation. 2. By the azotic gaz 
obtained from it, by means of the nitric acid. 3. By the pe. 
culiar oil which this acid ſeparates in proportion as it converts 
it into oxalic acid, as Berthollet has ſhown. It ſeems to be x 
compound of vegetable mucilage with a peculiar animal oil, 
which gives it flexibility, ductility, and elaſticity. 


XIV. Concerning Refin- Lace 


The improper name of gum-lac is given to a refinous ſub. 
ſtance of a deep red, which is depoſited on the branches of 
trees, by a kind of ant peculiar to the Eaſt Indies. This ſub- 
ſtance appeared to Geoffroy to be a kind of nidus, in which the 
ants depoſite their eggs. In fact, if ſtick-lac be broken, it is 
obſerved to be full of ſmall cavities, or regular cellules, in 
which ſmall oblong bodies are placed, which Geoffroy has con- 
ſidered as the embryoes of ants. He thinks that the lac owe 
its colour to this animal ſubſtance ; he regards the lac as a true 
wax, though its dryneſs, the aromatic odour it exhales in burn- 
ing, and its ſolubility in alcohol, ſeem to indicate a reſemblance 
between it and refins ; by diſtillation it affords a kind of but- 
ter, according to the ſame author. It is now aſcertained, that 
lac is formed by a ſpecies of evecur, who depoſites it on the 
branches of a ſpecies of cretan, which is on that account named 
croton lacciferum. It is diſtinguiſhed in commerce into ſtick- 


lac, ſeed-lac, and ſhell-lac. We muſt likewiſe obſerve, that 
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many other colouring ſubſtances, particularly red animal or 
vegetable fecula, when prepared in a particular manner for 
ayeing, are called /acs, Refin-lac is uſed in the Levant to dye 
cloths and ſkins. It is the baſis of ſealing wax; a tinure is 
made with it, together with the ſpirit of cochlearia ; it enters 
into the troches of amber, dentrifice powders, and opiates, odo- 


rous paſtills, &c. 
$ XV. Concerning Kermes. 


Kermes, or chermes, cocc:us infeforius, was conſidered by the 
fck naturaliſts as a tubercle and excreſcent of plants. The 
more accurate obſervations of ſubſequent times have ſhown, 
that it is the female of an inſect arranged among hemiptera by 
Geoffroy; this female fixes itſelf among the holm-oak, where, 
after having been fecundated, it extends itſelf, dies, and ſoon 
loſes the form of an 1aſe& ; it has the appearance of a brown 
cap, under which are encloſed a very great number of eggs. 

This cap was formerly uſed in dyeing, but has been neglect- 
ad fince the diſcovery of cochineal. Kermes exhibits the ſame 
chemical properties as this laſt ſubſtance ; it enters into the ſy- 
top of coral, of codex, and into the confectio alkermes. 


XVI. Concerning Cechineal. 


Cochineal, like kermes, was long conſidered as a vegetable 
grain. Father Plumier is among the firſt who detected this er- 
ror; it is, in fact, the female of an hemipterus inſe&, which 
differs from the kermes 1a the circumſtance that it preſerves 
us form, though fixed on the plants. The cochineal uſed in 
dyeing, grows on the opuntra, or Indian ſig tree; it is collected 
in great quantities in South America. Geoffroy who ana- 
lyled it, found it to contain the ſame principles with kermes ; 
he obtained ammoniac from it. The form of this inſect may 


be ſeen by macerating it in water. Cochineal is uſed to 


make carmine, and in dyeing it produces either a crimſon or 
ſcarlet colour, according to the manner in which it is uſed. 
As it is an extractive colouring matter, it cannot be applied 
in ſubſtances intended to be dyed, but by the help of a corro- 
hive, It readily adheres to wool, and tinges it of a ſcarlet co- 
lour, by means of the ſolution of tin in muriatic acid, which 
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decompoſes the colouring extract, and ſingularly enlivens the 
tinge. The method of giving this beautiful colour to ſilk was 
not known before the time of Macquer ; this celebrated che. 
miſt diſcovered that filk may be dyed, if previoully impregnat. 
ed with the ſolution of tin, before it is plunged in the bath of 
cochineal, inſtead of minigg the ſolution in the bath, as is done 
with wool. 


g. XVII. Concerning Crab's Stones. 


The ſtony concretions, falſely called crabs eyer, lapides wan. 
crorum, are found in the number of two in the internal and in. 
ferior parts of the ſtomach of theſe cruſtaceous inſects; they 
are round, convex on one fide, concave on the other, and plz. 
ced in the animal between the two membranes of the ventricle, 
As they are not found, but at the time in which the crabs 
change their covering and their ſtomach ; and as they diſappear 
gradually in proportion as the new covering becomes hard, 
it is thought, with great probability, that they ſerve to re- pro- 
duce the calcareous ſubſtance, which conſtitutes the baſis of 
their ſhells. 

Theſe ſtones have no taſte ; they contain a ſmall quantity of 
gelatinous matter ; they are prepared by repeated waſhing and 
grinding on a ſtone, with a ſmall quantity of water, to reduce 
them into a ſoft paſte, which is moulded into lozenges, and 
dried ; the water carrying off the animal jelly contained in theſe 
ſtones ; the reſidue is mere earthy matter. When prepared in 
this manner, they make a ſtrong efferveſcence with all acids, 
and are abſolutely of the ſame nature as chalk ; they have, 
therefore, no other virtue than that of abſorbing acidities in 
the firſt paſſages ; and the opinions, in conſequence of which 
animal ſubſtances in general have been placed in the rank of 
aperient, diuretic, and even cordial remedies, are very far 
from being well founded. 


XVIII. Of Coral. 


The ſame obſervation likewiſe applies to coral, which is a 
calcareous white earth, or roſe- coloured ramification, forming 
the baſis of the habitation of the ſea polypi. Preparations of 
theſe are made in the ſame manner as from crabs eyes, and it 
is of the ſame calcareous nature as that ſubſtance ; it enters in- 
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to the confectio alkermes, pulvis gutteri, and amber troches, 
Numberleſs virtues have been attributed to it, but it poſſeſſes 
ao other than that of a mere abſorbent, unleſs it be combined 
with acids; this, as well as crabs eyes, is often in the ſtate of 
; neutral ſalt, combined with vinegar or Pr juice, as an 


aperient, diuretic, &c. 


g. XIX. Concerning True Corralline. 


The coralline, called /ea-moſs, is, as we have obſerved, a pe- 
culiar habitation of polypi. It affords the ſame principles in 
the retort as animal ſubſtances, and has a ſalt, bitter, and diſ- 
agreeable taſte ; it is ſucceſsfully uſed as a vermifuge, with 
which intention it is preſcribed in powder, in the doſe of twen- 
ty-four grains for infants, to that of two drachms or more for 
adults. It is made into an anthelminthic ſyrup, and enters in- 
to vermifuge powders. This common corralline muſt not be 
confounded with the ſubſtance at preſent called coralline of Cor. 
ſca, or belminto-corton : this laſt is a vegetable, a kind of fu- 
cus, which has the property of forming a jelly with hot wa- 


ter. 
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CHAPTER XV. 


RESULT OF THE ANAT.YSIS OF ANIMAL SUBSTANCES ; COMPA- 
RON OF THESE SUBSTANCES WITH VEGETABLE MATTERS, 


l the fourteen preceding chapters, we have exhibited the 
actual ſtate of our preſent knowledge concerning the nature of 
animal ſubſtances, Thoſe who have cultivated chemiſtry for 
the laſt twenty years, will eafily perceive how much that ſci. 
ence has gained in this reſpect, and the ſingular progreſs it has 
made in this department. I hough a much greater number of 
diſcoveries, beyond what is at preſent known, remains to be 
made, to complete the hiſtory of animal matters, yet thoſe 
we at preſent poſſeſs are of much greater value than what we 
lormerly poſſeſſed. The courſe neceſlary to be held in this 
great work is at leaſt diſcovered, and we need be no longer 
?pprehenſive of conſuming our time in falſe purſuits; it is 
B b 11 
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clearly ſeen, how much the philoſophy of animal ſubſtances 
and the ſcience of medicine may expect from chemiſtry, whey 
theſe two ſciences are connected together. If this aſſertion re. 
quired 2ny additional proofs to what we have already piven in 
detail in the foregoing chapters, the ſhort reſumption we ſhall 
exhibit in this place would be ſufficient to anſwer their pur. 
poſe. 

Thoſe ſubſtances which have heen called the immediate prin. 
ciples of organic bodies, that is to ſay, the matters which are 
ſeparated immediately, and without alteration from organized 
ſubſtances, greatly reſemble each other; whether they be ex- 
tracted from animals or vegetables. In fact, we find in both, 
extracts, the ſaccharine principle, inſipid mucilages, acid and 
alkaline ſalts, fixed and volatile oils, reſins, glutinous matter, 
an aromatic principle, and colouring ſubſtances. But notwith. 
ſtanding this analogy, which has long been perceived, there 
fill remain among the immediate principles of the two king. 
doms, very remarkable differences, the examination of which 
deſerves all the attention of philoſophers. 

1. The extract and ſaccharine matters are very far from be. 
ing as aburGdant in the animal as in the vegetable kingdom, 

2. The animal mucilages are not entirely of the ſame na. 
ture; they are ſofter, not ſo eaſily dried, and are diſpoſed to 
attract the humidity of the air; they take the form of a jelly 
in cooling; their taſte is ſtronger, they become four, and 
more eſpecially they putreſy much more rapidly. 

3. The fixed oils in the animal kingdom iKewite diſfet from 
thoſe of vegetables. They are found collected in greater wal- 
ſes, and in particular cells; they are always more or leſs con- 
crete; and in many inſtances they are even capable of becom- 
ing dry, and aſſuming the cryſtalline form, 

4. Volatile oils and refins are in general rarer, and much 
leſs abundant in animals than in vegetables. It ſeems as it 
Nature had been careful to remove from the ſenſible and irrita- 
ble organs of animals, ſuch acrid ſubitances which would have 
continually ſtimulated the fibres; and that ſhe has even oo. 
fined them to the external parts, and the vicinity of the tunics 
in vegetables. 

5. The albuminous matter, which is concreſcible by beat, 
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though it exiſts in the juices of plants, is much leſs abundant 
a them than in animals; in all the parts of which it is found, 
id oben in very conſiderable quantites. 

6. The fibrous ſubſtance, though analogous to the gluten of 
eur, has, nevertheleſs, more tenacity and elaſticity in ani- 
mals: beſides which, they contain it in ſo large a proportion, 
nat even if there were no difference between animals and ve» 
«tables, this alone would deſerve to employ the whole atten- 
non and reſearch of philoſophers. All the muſcles, or all the 
gens of motion, are compoſed of this; and as animals poſ- 
i a mobility which is not ſeen in vegetables, the parts ne- 
:efary to move them ought to differ eſſentially from that which 
.oftitutes the motionleſs bodies of plants. 

7. But it is more eſpecially in the nature of their ſaline 


natters, that animals differ from vegetables. Beſides the ſalts - 


ind ſaline radicals analogous to thoſe of the vegetable king- 
dom, which are found in animals, ſuch as lime, ſoda, the mu- 
riatic, oxalic, malic, benzoic, ſebacie, and phoſphoric acids, 
there have been extracted from them the lactie, ſaccholactic, 
ithic, formic, and bombic acids, whoſe nature is not known, 
but which do not appear to exiſt in vegetables. We likewiſe 
lad in animals, much more abundantly than in vegetables, the 
principles neceſſary for the formation of ammoniac and the 
pruſiic acid; and it is more particularly by this character that 
wimal matter differs from vegetable. The principles neceſ- 
ary to the formation of ammoniac and the pruſſic acid, viz. 
ot, ydrogen and carbon, are even ſo abundant in animal ſub- 


Uances, tliat theſe two compounds are very often found ready 


ried in them, more eſpecially ſome ti:ae after the death of 
mimals. I have found Pruſſian blue in putrid animal ſubſtan- 
©: 1 have even ſeen in a fick perſon, whoſe blood was great- 
7 tered, this fluid aſſume the brighteſt blue colour by expo- 
lure to air. But it mutt not be overlooked, that vegetables 
ikewiſe contain the principles of pruflic acid, though much 
les abundant'y than animal ſubſtances. With regard to am- 
mon rac, its readier aud much more frequent formation in ani- 
mal than in vegetable matters, ſhows that its principles are 
much more abundant; and indeed Berthollet has proved, that 
meſe matters afford a very great quantity of azotic gas, by 
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means of the nitric acid. I have proved after him, that, whe 
this gas is extracted, theſe ſubſtances no longer afford ammo. 
niac; it is, therefore, to the preſence of this principle that they 
are indebted for the property of affording, in theſe artificial gr 
ſpontaneous analyſes, a great quantity of this alkaline alt, 

If we proceed to inquire what are the more fimple primary 
principles of which theſe immediate principles are compounded, 
we ſhall find, that the only component parts of animal matter; 
are, like thoſe of vegetables, hydrogen, carbon, azot, and Oxy. 
gen. Theſe ſubſtances, hitherto indecompoſable, theſe kind; 
of elements, appear to conſtitute, by their combinations, oil, 
acids, mucilages, the fibrous matter, &c. Theſe various in. 
mediate principles do not differ from each other, but in the 
number and reſpective proportion of the primitive ſubſtances 
which compoſe them. But as animal matters, though formed 
in general of the ſame principles as vegetable ſubſtances, do 
nevertheleſs poſſeſs properties really different; the productive 
cauſe of theſe differences appears to exiſt only in the various 
proportion of theſe principles. Thus the quantity of act, 
which is much more conſiderable in animal matters than in ve- 
getable ſubſtances, already explains a great part of theſe dif. 
ferences : it ſhows why animal ſubſtances affords much ammo. 
niac by the action of fire, why they putrify ſo readily, why 
they are neceſſary to the production of the acid of nitre, &. 
Nothing more 1s required to be done than to determine what 
kind of change it is that vegetable matters undergo, in palling 
into the bodies of animals ; for it is certain that vegetable 
matters alone affords nouriſhment to animals, and are convert- 
ed into their proper ſubſtance. We ſhall here take notice, 
that ſeveral immediate principles of vegetables paſs without 
alteration, and preſerve their own proper nature in the bodies 
of animals, or at leaſt are very little changed: ſuch in part 
cular are ſeveral ſalts, the fixed oils, &c. But the different 
kinds of mucilages, the gluten, and the colouring matters, ua. 
nifeſtly change their nature ; the gummy matter becomes 
gelatinous ; the gluten paſſes to; the ſtate of fibrous matter; 
the baſe of azotic gas, or azot, is fixed, and combines in great 
quantities in theſe ſubſtances, and ſeems, by its mere fixation, 
to change vegetable into animal matter. It is to this change 
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ni the formation of the various animal ſubſtances, that phy- 
| jologilts ought to direct their attention more particularly: in 

word, it is the problem of animalization which remains to 
be reſolved. Analyſis has already afforded ſome uſeful data 
ar this ſolution 3 but many more remain to be inveſtigated : 
nd it is chemiſtry alone, which, by its accurate proceſſes, can 
encourage us to hope for the union of a number ſufficiently 
confiderable to arrive at this reſult, ſo uſeful to the philoſophy 


of animal bodies. 
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CHAPTER XVI. 


CONCERNING THE PUTREFACTION OF ANIMAL SUBSTANCES, 


Tuovon vegetable ſubſtances are ſuſceptible of decompoſition, 
and entire deſtruction, by the putrid fermentation, they are 
nerertheleſs in general far from being as capable of entering 


into this ſtate of inteſtine motion as animal matters; the pu- 


refation of theſe laſt is much more rapid, and its phenomena 
ate different: all the fluids and ſoft parts of animals are alike 
capable of undergoing this proceſs, while many vegetable 
matters ſeem exempted from it, or at leaſt are not changed by 
it but lowly, and with great difficulty. 


The putrefaction of animals, which we cannot but conſider, 


with Boerhaave, as a true fermentation, is one of the moſt im- 
portant phenomena, and at the ſame time the moſt difficult to 
be known; all the labours of the philoſophical world, ſince the 
time of Bacon of Verulam, who was well aware of the impor. 
tance of inquiries into this ſubje&, have ſerved only to clear 
up a few circumſtances, and to exhibit the general phenomena 
of putrefying ſubſtances. Beccher, Hales, Stahl, Pringle, Mac- 
bride, Geber, Baume, Madam Darconville, and the authors of 
the Diſſertations on Antiſeptics, who were crowned in 1767 
by the Academy of Dijon, have obſerved, and carefully de- 
ſcribed the facts which accompany the putrid change in bo- 


dies: but we ſhall ſee, in the following pages, that a great 


dumber of experiments remains to be made, before we can 
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eſteem ourſelves acquainted with the whole of the phenome;; 
of this natural operation. 

Every fluid or ſoft ſubſtance, extracted from an animal be. 
dy, when expoſed to a moderate temperature, of ſixty-five de. 
grees or more, paſſes with more or leſs rapidity through th, 
following changes. Its colour becomes paler, and its conſid. 
ence diminiſhes; if it be a ſolid part, ſuch as fleſh, it loftens, 
and a ſerous matter ſweats out, whoſe colour quickly changes; 
its texture becomes relaxed, and its organization deſtroyed; 
its fell becomes faint, and diſagreeable; the ſubſtance gra. 
dually finks down, and is diminiſhed in bulk; its ſmell he. 
comes itronger and ammoniacal. If the ſubje& be containe{ 
in a cloſe veſſel, the progreſs of putrefaction, at this ſtage, 
ſeems to ſlacken; no other ſmell but that of a pungent alkal 
is perceived; the matter efferveſces with acids, and convert; 
ſyrup of violets to a green. But if the communication with 
the air be admitted, the urinous exhalation is diffipated, and a 
peculiar putrid ſmell is ſpread around with a kind of 1mpetuo- 
tity; a ſmell of the molt inſupportable kind, which laſts a long 
time, and pervades every place, affecting the bodies of living 
animals, after the manner of a ferment, capable of altering the 
fluids: this ſmell is corrected, and as it were confined by am- 
moniac. When the latter is volatilized, the putrefactive pro- 
ceſs becomes active a ſecond time, and the ſubſtance ſuddenly 
ſwells up, becomes filled with bubbles of air, and ſoon after 
ſabſides again. Its colour changes, the fibrous texture of the 
fleſh being then ſcarcely diſtinguiſhable; and the whole 1 
changed into a ſoft, brown, or greeniſh matter, of the conſil. 
ence of a poultice, whoſe ſmell is faint, nauſeous, and very 
active on the bodies of animals. The odorant principle gra- 
dually loſes its force; the fluid portion of the fleſh aſſumes « 
kind of conſiſtence, its colour becomes deeper, and it is finally 
reduced into a friable matter, rather deliqueſcent, which being 
rubbed between the fingers, breaks into a coarſe powder, like 


earth. This is the laſt ſtate obſerved in the putrefaCtion 0! 


animal ſubſtances ; they do not arrive at this term but at the 
end of a conſiderable time. Eighteen months, two, and eve! 
three years, are ſcarcely ſufficient for the deſtruction of the 
whole body of animals expoſed to the air; and the time ne. 
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ceſlary for the total deſtruction of bodies buried in the earth 
1as not yet been eſtimated. Not to mention bodies which in 
certain ſoils are dried, and remain unchangeable; many facts 
prove, that human bodies, buried in great numbers in a moiſt 
ſoil, are not deſtroyed even at the end of thirty years, 

From this outline it follows, 1. That the conditions proper 
to develope and maintain the putrefaction of animal ſubſtances, 
ure the contact of air, heat, moiſture, and repoſe. 2. That 
,mmoniac is one of the products of putrefaction, formed dur- 
ing that proceſs, ſince it did not exiſt as ſuch in the animal 
ſubſtances before the commencement of that inteſtine motion. 
3. That putrefaction, effected by the inteſtine motion, proper 
to organized matters, may be compared to the action of fire, as 
Goddard has remarked, and may be conſidered as ſpontaneous 
decompoſition, as Baume thinks, from which it differs only in 
its lowneſs. 4. That in this natural operation, the proximate 
principles of animals re- act on each other, by the aſſiſtance of 
water and of heat, by means of which the motion commenced ; 
that the volatile matters thus formed, become gradually diſh. 
pated in the order of their volatility, and that nothing remains 


after the putre faction, but an inſipid, and as it were earthy* 


ſubſtance, 5, and laſtly, That the putrid exhalation, which is 
{o well diſtinguiſhed by the nerves of ſmell, and whoſe action 
5 ſo powerful on the animal economy, may be conſidered as 
one of the principal products of putrefaction, as it is peculiar 
to this operation, and is not obſerved in any other natural phe- 
aomena; and becauſe it appears capable of developing the pu- 
trefactive motion in all the animal ſubſtances which are expoſ- 
ed to its action. As to the nature of this fugacious odorant 
ſubſtance, we muſt obſerve, that it is more particularly with 
teipect to this that inquiries are very little advanced, though 
they highly deſerve to be followed. We only know, that it is 
extremely volatile, attenuated, and penetrating ; that pure air, 
water in large quantities, and acid gaſes, are capable of mode- 
rating its effects. Though it ought not to be confounded with 
the carbonic acid gas, which is diſengaged in large quantities 
from putrefying bodies, and to whoſe diſengagement Macbride 
entirely attributed the cauſe of this natural phenomenon ; and 
tough we are by no means warranted in comparing it, either 
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to the hydrogen gas diſengaged from putreſcent bodies, ng, 
with the luminous matter, which ſhines at the ſurface of pu. 
trid animal fibres, converting them into a kind of phoſphorus, 
yet it muſt be allowed, that theſe ſubſtances have very evi. 
dent relations with each other, fince it always ACCompanies 
them, is equally volatile and attenuating, and acts with equa] 
energy on the organs of animals. Perhaps this ſubltance n may 
be a part of the animal matters reduced into vapour, 

Four degrees or ſtages of the putrid fermentation of animal 
ſubſtances may be diſtinguiſhed, according to Boiſſieu. 

The firſt, which this phyſician calls a tendency to Putrefaflin, 
confiſts in an alteration, not conſiderable, which appears by: 
faint or ſlight ſmell, and a ſoftening of the ſubſtance, 

The ſecond degree, or commencement of putrefatiom, is ſome. 
times indicated by marks of acidity : the ſubſtances which un. 
dergo this, loſe weight, become fetid and ſoft, and a ſeroy: 
matter exudes, if they be in cloſe veſlels ; or they become dry, 
and of a dark colour, if expoſed to the air, 

In the third degree, or advanced flage putrefactiun, the pu- 
treſcent matters emit an ammoniacal ſmell, mixed with a pu. 
trid and nauſeous ſmell ; they fall into diſſolution, their colour 
changes more and more, and they loſe at the ſame time botl 
weight and bulk. 

Laſtly, The fourth degree, or that of complete putrefalivn d 
known by the ammoniac being entirely and completely diflipat 
ed; the fetid ſmell loſes its force, the volume and weight of 
the putrefied ſubſtance are confiderably diminiſhed, a gelati. 
nous mucus 1s ſeparated, they dry by degrees, and are at length 
reduced to a friable and earthy matter. 

Such are the general phenomena obſerved in the putrefac- 
tion of animal ſubſtances, but they are far from being the 
ſame in all matters which putrefy. There is a great differ. 
ence between the putrefaction of the parts of living animals 
and that of their dead organs. The motion which exiſts in 
the former, ſingularly modifies the phenomena of this alters 
tion; and phyſicians have frequent opportunities of obſerving 
the difference between theſe two ſtates, with reſpect to putte. 


faction. Beſides this, every humour, and every ſolid part, ſe 


parated from a dead animal, has likewiſe its peculiar way d 
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utrefying. The muſcular, membranous, or parenchymatous 
exture of the organs; the oily, mucilaginous, or lymphatic 
nature of the humours, their conſiſtence, their ſtate with re- 
ſpet to that of the animal which afforded them, greatly in- 
fence the putrefactive motion, and modify it in a thouſand 
manners, perhaps impoſſible to be eſtimated. And how great - 
ly will the difficulty of the ſubje& be increaſed, if we add to 
this enumeration, the ſtate of the air, its temperature, elaſti - 


city, weight, dryneſs, or moiſture ; the expoſition of the pu- 


trefying ſubſtance in various places, and even the form of the 
veſſels which contain 1t ; all theſe circumſtances being capable 
of varying the phenbmena ? It muſt therefore be allowed, that 
the hiſtory of animal putrefaction is ſcarce begun, and that it 
demands an immenſe ſeries of inquiries and experiments. 


The phenomena hitherto obſerved ſhow, that water is the 


cauſe of putrefaction; it is moſt probable that this fluid is de- 
coinpoled, that its oxygen ſeizes the azot of the animal ſub- 
ſtances, and contributes to the formation of the nitric acid, ſo 
frequently found in animal matters; and that its hydrogen, 
united to a portion of the ſame azot, which abounds in theſe 
ſubſtances, produces the ammoniac that flies off. The oily 
principle is preſerved for the longeſt time; the calcareous 
phoſphat, and the phoſphat of ſoda, united to a portion of the 
carbonaceous principle, and perhaps with a ſmall quantity of 
fat matter, ſeem to conſtitute the apparently earthy reſidue of 
putrefied animal matters. 

Thus far we have only deſcribed the phenomena which 
take place when animal matters putrefy, and are decompoſed 
in the air: but as the reſult of this decompoſition in different 
mediums throws a great light on the knowledge of the revo- 
lutions of the globe, let us conſider for an inſtant what hap- 
pens to theſe matters, plunged in the water, or buried in the 
earth, 

The changes hitherto deſcribed, do not take place perfectly 
in the water. The bodies of animals plunged into this liquid 
rt ſwell up; elaſtic fluids are diſengaged ; the water diſ- 
lol res a great part of their principles, decompoſes another 
part, and diſperſes the different principles of theſe bodies 
Mong the great maſſes that conſtitute rivers and ſtreams; 
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whence ſeveral nations expoſe dead bodies in rivers, and coy. 
mit their deſtruction to the water. 

Other phenomena take place when the bodies of animals ar. 
buried beneath the ground. Obſervations, moſt of which ate 
the conſequence of accidental circumſtances, have ſhown that 
their deſtruction varies according to the nature of the ground, 
Sometimes we find bodies entirely deſtroyed after a ſhort in. 
terval, and ſometimes they are found well preſerved even afie: 
a very long time. It 1s eaſy to conceive, that if the earth i; 
very porous and very moveable, if the animal matter be hy. 
ried at a ſmall depth, the air, and eſpecially the water, which 
have an eaſy acceſs to it, will facilitate its decompoſition ; but 
that in oppoſite circumſtances it muſt be much ſlower, Fo- 
example, dry earth abſorbs the water of bodies, dries them, 
and converts them into mummy : ſuch is the effect of a ſandy 
ſoil, in which the bodies receive the impreſſion of a burning 
ſun, and acquire a degree of hardneſs which defends them from 
deſtruction for ages. On the contrary, argillaceous earth re. 
tains water, and permits the deſtruction of bodies. In tle 
caſes in which it takes place more or leſs ſlowly, the fluids an! 
the ſolids finiſh, by being reduced almoſt entirely into azatic 
gas, carbonic acid gas, hydrogen gas, and ammoniacal gas. A 
theſe elaſtic fluids being filtered through the earth, are ſtoppe( 
and partly fixed, and render the ground black, greaſy, and fe. 
tid. They ſaturate it, as it were, with theſe products of pu- 
trefaction, until the diſſolving power of water and air, the vs. 
porization effected by heat, and the abſorption by vegetables, 
deprive the ground of the fluids with which it is impregnated, 
Thus it is that nature, by {low decompoſitions, reduces the bo- 
dies of animals deprived of life, to more ſimple ſubſtances de- 
ſtined to enter into new combinations. 

This decompoſition, conſidered on every part of the globe at 
once, in the earth, in the water, or in the air, produces great 
changes, which the philoſopher ought to appreciate. By ob. 
ſerving the vaſt extent of the ſeas, and the immenſe quantity 
of animals which inhabit them, we perceive thoſe animals pe- 
riſh in enormous maſſes, and ſuffer a decompoſition, which 
produces phenomena hitherto not ſufficiently examined. What 
become of the immenſe remains of animal matters ? To whit 


=—_— OS at wand __w_ oa. a as 


PUTREFAC TION. 1 


locceſſive revolutions are theſe ruins of living beings expoſed ? 
It is known that the waters of the ſea contain the muriats and 4 
| ſulphats of ſoda, of lime, and of magneſta. It cannot be doubt- q 
4, but the muriatic acid, magneſia, lime, and foda, are con- 
zinually formed in this vaſt laboratory. Perhaps the formation 
of many of theſe ſubſtances may take place during the life of 
theſe marine animals; but ſome others are certainly owing on- 
to the decompoſition of the ſame ſubſtances after death, It 
eannot be denied, that the ſtrata of calcareous matters, which 
conſtitute as it were the bark or external covering of the globe, 
in a great part of its extent, are owing to the remains of the 
{keletons of ſea animals, more or leſs broken down by the wa- 
ters; that theſe beds have been depoſited at the bottom of the 
ſa; that ſuch is likewiſe the origin of bitumen, and more 
eſpecially pit-coal, which is depoſited in very thin and extend- 
ed ftrata, which likewiſe occupy a part of the globe. There 
iz therefore, in the ſea, a never-ceaſing cauſe of the decompo- 
{tion of water: numberleſs agents continually ſeparate its 
principles, and are themſelves changed. Immenſe maſles of 
chalk, depoſited on its bottom, abſorb and fix the water, or 
convert into a ſolid ſubſtance, part of the liquid which fills its 
raſt baſons. 

From theſe conſiderations reſpecting the decompoſition of 
animal ſubſtances in the earth, in the air, and in the water, 
united to all the data afforded by chemiſtry, it follows, that 
the external ſtrata of the globe are no longer what they were 
it the moment of its formation; that it increaſes in ſolidity 
and extent by the ſucceſſive and uninterrupted augmentation | 
of theſe depoſitions ; that the ſoil we inhabit 1s modern and q 
lactitious; that it does not belong to minerals; that this ſu- 
perficial ſoil is owing to the flow decompoſition of animals and 
vegetables; that water is continually diminiſhed in quantity, 
and changes its form; that one part being decompoſed, fur- 
niſhes one of the baſes of the bodies of vegetables and animals; 
that another part is rendered ſolid in the calcareous itrata add- 
ed to the globe; that the atmoſphere mult have been moditied 
by all theſe ſucceſſive changes ; that vegetables continually 
influence the atmoſpheric air; and that the ſolar light is great- 

U * in all theſe mutual decompofitions. Though it 
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ſeems impoſſible to determine the times which have ſucceſlive, 
ly beheld the decompoſition of water, vegetation, fermentz. 
tions, putrefaction, the formation of ſaline ſubſtances, bitu. 
mens, calcareous matters, and the modifications of the atmo. 
ſphere ; yet philoſophy and chemiſtry, enriched by modern 
diſcoveries, ſhow us at leaſt that theſe phenomena have taken 
place at different epochs ; that they continue to modify the 
actual ſtate of the planet we inhabit ; and that if matter he 
one and the ſame thing, with reſpect to its maſs and intimate 
nature, as great philoſophers have thought, yet its form being 
continually varied by the combinations it experiences, mul: 
gradually produce great revolutions, of which modern chemi- 
try alone can appreciate the cauſe, and of which perhaps it 
may ſome day foretell the final effects. 


OF THE 
METHODICAL CLASSIFICATION, 
AND THE 


NATURAL HISTORY OF ANIMALS. 


Tur number of animals which cover the ſurface of our globe 
being very conſiderable, it would be impoſſible to diſtinguiſh 
them from each other, if nature had not preſented remarkable 
diterences in their external figure, on which diſtinctions are 
cally eſtabliſhed. Naturaliſts have at all times been {cnlible 
of the utility of theſe differences, which they have advan» 
„ oully applied in claſſing animals into methodical diviſions. 

though it is certain, that theſe claſſifications do not exiſt in 
nature, but that the whole chain of created beings is uninter- 
rupted, yet it is certain, that theſe methods allif the memory, 
ad are of great ule in the ſtudy of natural hiſtory, We may 
therefore confider theſe methods, as inſtruments appropriated 
o our limited powers, by the help of which we may 1ucceſs. 
fully attend to the riches of nature. Ariſtotle eſtabliſhed only 
general and fimple diviſions ; but his maſterly conſiderations, 
relpeting the interior and exterior organs of animals, have 
formed a baſe, on which the diviſions of the firſt naturaliſts, 
lach as Geſner, Aldrovandus, Jonſton, Charleton, Ray, &c. 
re in great part founded. Theſe early naturaliſts have been 
lucceeded by a great number of others, who have rendered 
ae methods more perfect, and have added to the knowledge 
ve polſels: but among theſe laſt, thoſe whoſe works more par- 
"cularly require to be known, and from whom we ſhall bor. 
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row, are Meſſrs, Klein, Artedi, Linnzus, Briſſon, Daubenton 
and Geoffroy. b 

After man, whoſe organization and intelligence place him 
the head of animated bodies in a ſeparate claſs, all other ani. 
mals may be divided into eight claſſes; namely, quadrupeds, 
cetacea birds, oviparous quadrupeds, ſerpents, fiſhes, inſed;, 
worms, and poly pi. 

Theſe claſſes might be more multiplied, but the difficultic; 
would increaſe in the ſame proportion, and defeat the purpoſ: 
of artificial claſſification, whoſe ſole merit conſiſts in ſimplicity 
and perſpicuity. Daubenton, who has paid great attention to 
the claſſification of animals, has arranged them in the ſane 
manner, and has conſidered the ſtructure of the principal con. 
ſtituent parts of each, to ſhow that the claſſes are gradually de. 
graded, from quadrupeds, which neareſt reſemble man, to 
worms, which are the moſt remote, As there are two prin. 
ple objects of attention in the hiſtory of animals, 1. Their ex. 
ternal forms, and the methods founded on theſe forms, 2. Their 
internal organs, and the functions for the performance of 
which they are deſtined. We ſhall conſider each of theſe ob- 
jects in ſeparate ſections. 


SECTION I. 


A SKETCH OF THE DIFFERENT SYSTEMS OF THE NATURAL 
HISTORY OF ANIMALS, 


ARTICLE I. 
Concerning Quadrupeds. 


ZOOLOGY. 
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UADRUPEDS are animals having four feet, whoſe body“ 
moſt commonly covered with hair. They reſpire by lungs fi ni 
lar to thoſe of man; and like him they have a heart, conſiſting 
oi two ventricles : they are viviparous, Theſe animals lt» 
ſemble man the neareſt in their ſtructure ; there are even ſome 
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„ for example, the ape, and a few others, which Linnæus has 
-hought proper to include in the ſame order as man. This 
aturaliſt gives the name of mammalia to this claſs, in which 
he comprehends cetaceous animals, becauſe they have teats, 
ind give milk to their young. Though this claſs of animals 
appears to reſemble man in ſome reſpects, yet they differ great- 
ly from him in ſeveral important particulars. Such are the 
horizontal ſituation of their bodies, the form or their extre- 
nities, the thickneſs and hardneſs of their ſkin, which is hairy, 
or covered with a hard, and, as it were, corneous ſubſtance, the 
prolongation of the vertebræ of the back into a tail, the ante- 
rior part of the cranium flat and horizontal, the ears large and 
lng, the bones of the noſe and upper jaw very long, and 
placed obliquely, When we compare this ſtructure to that of 
the human ſpecies, whoſe body 1s perpendicular, the bone call- 
ed radius moveable, the fingers perfectly ſeparate, the thumbs 
oppoſed to the four other fingers, and the ſkin ſmooth and thin, 
we ſhall be ſenſible how much this confirmation exalts its ſen- 
ſibility, and renders it ſuperior to the moſt perfect of other 
mimals. The anatomy of its internal parts, and the hiſtory 
of its functions, add ſtill more force to thoſe important con- 
cluſions. 

The ancient naturaliſts, at whoſe head Ariſtotle and Pliny 
may be placed, have diftinguithed quadrupeds only by the place 
of their habitation. For which reaſon, and the want of accu- 
rate deſcriptions, it is often impoflible to aſcertain the animals 
ey ſpeak of, Later naturaliits, perceiving the diſadvan- 
ages of this method, adopted another, which is very differ- 
ent: they have availed themſelves of the moſt obvious differ- 
ences on the external parts of animals, to eſtablich characters 
readily known, by the aſſiſtance of which they may with cer- 
tunty be diſtinguiſhed from each other. We (hall in this 
place explain three artificial methods of elaſſing quadrupeds ; 
namely, thoſe of Linnæus, Klein, and Briſſon. 


The Method of Liunæus. 


| Linnæus has divided animals with teats, or the mammalia, 

n ſeven orders. The firſt, comprehending thoſe which lie 

alls primates, ttas for its characters incifive teeth in both jaws ; 
Ce 1 
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conſtantly four in number in the upper jaw ; two teats on the 
breaſt, and the arms ſeparated by claviculz : this order coutaing 
four genera ; man, homo ; the ape, /imia ; the lemur, or proſemia , 
and the bat, weſpertilio, It cannot but be admitted that this 
method is very remote from nature, fince it arranges in the 
ſame order, creatures ſo diſſimilar as man and the bat. 

Animals of the ſecond order are diſtinguiſhed by the name 
of bruta ; their characters are the want of inciſive teeth, 
feet armed with ſtrong hoofs, and a flow pace. This or. 
der includes fix genera, which are the elephant, elephas ; the 
ſea-cow, trichecus; the ſloth, bradypus ; the ant-eater, mend. 
cophaga ; the — mans ; the tatow, du/ypus. The two fil 
genera are very remote from the four others. 

In the third order, the Swedith naturaliſt diftinguiſhes (4. 
vage beaſts by the name of ferz. In this he comprehends all 
animals with teats, whoſe inciſive teeth are conical, and uſual. 
ly fix in number in both jaws, whoſe canine teeth are very 
long grinders, not flatted, feet armed with (harp nails, and 
which tear their prey, and live by deſtroying other creatures. 
There are ten genera of this order; the ſeal, phzca ; the dog, 
canis; the cat, felis ; the ferret, viverra, the weazel, muſt: , 
the bear, wr/us ; the oppoſſum, didelphis; the mole, zalpa ; the 
ſhrew-mouſe, forex ; aud the hedge- hog, erinaceus. 

The fourth order, entitled g/ires, or rats, is diſtinguiſhed by 
the following characters: the auimals which compoſe it have 
two inciſive teeth in each jaw, and no canine teeth; their feet 
are armed with claws proper for leaping ; they live on barks, 
roots, &c. This order comprehends fix genera ; namely, the 
porcupine, hijirix ; the hare, /epus ; the caſtor, r; the rat, 
mus; the ſquirrel, /ciurus ; and the American bat, to which 
Linnzus has given the name of 191/10. 

In the fifth order, he includes, under the name of pecore, ſuch 
quadrupeds as have inciſive teeth in the lower jaw, and none 
in the upper ; whoſe feet are cloven, and which ruminate. 
The camel, camelus ; the muſk animal, moſchus ; the ſtag, c- 
wvus ; the goat, capra ; the ſheep, ovis ; the ox, bos; are the 
fix genera which compoſe this order. 

The ſixth order includes, under the denomination of belluz, 
ſuch quadrupeds as have the inciſive teeth obtuſe, and thei! 
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tet hoſed. The four genera of this order, namely, the 
horſe, (4:25 ; the hippopotamus, hippopotamus ; the hog, ſus ; 
1nd the rhinoceros, inoceros, are very well diſtinguiſhed from 
eich other by the number of their teeth, and the form of 


— 


The ſeventh order, which comprehends the cetaceous 
is diſtinguiſhed from all others by the form of the 
feet, which reſemble fins : but as we think proper, with many 
modern naturaliſts, to make a peculiar claſs of cetaceous ani- 
mals, we ſhall ſpeak of them after quadrupeds. 

The method of Linnæus appears to be defective in many 
reſpe&s ; not only in its arranging together animals ſo diſſimi- 
lar as man and the bat, &c. and ſeparating animals ſo fimilar 
3; the rat and the mouſe, &c. but likewiſe becauſe the diviſions 
are not ſufficiently numerous, and do not readily enable us to 
litinguiſh each quadruped ; which laſt requiſite is indiſpen- 
ably neceſſary, and is in fact the only advantage a method is 
required to poſſeſs. 


The Metbad of Klein. 


Klein divides quadrupeds into two principal orders : in the 
firſt, he arranges thoſe whoſe feet are ungulated, pedes ungulati 
ſre cheliferi ; in the ſecond, thoſe whoſe feet are digitated, pedes 
agttatt, 

The firſt order is divided into five families, whoſe characters 
xe founded on the divihon of their ungulated feet in ſeveral 
pieces. The firſt * family, called monzchela, comprehends the 
zenus of the horſe : the ſecond, whoſe individuals are diſtin- 
zuhed by the name diche/a, includes all thoſe whoſe feet are 
cloven into two parts, iet. Some have horns, as the bull, 
the ram, the goat, the ſtag, &c. others are not horned, as the 
log, the boar, the bayrouſſa. The trichela, or animals whoſe 
ungulated fert are divided into three parts, compoſe the third 
Emily, of which the rhinoceros is the only variety. The 
tourth family, whoſe character conſiſts in the feet being divid- 
ed into four pieces, tetrachelu, contains only the hippopotamus. 
The fifth, which is diſtinguiſhed by the feet being divided into 
"re parts, hentachela, includes only the elephant. 

Cc 11 
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The ſecond order of quadrupeds, whoſe feet are digitated, i; 
likewiſe divided into five families; the firſt comprehending 
animals with two digits, didi, confiits of the camel and th 
filenus, or floth of Ceylon. The ſecond family, or animals «f 
three digits on their feet, , tncludes the floth and the 
ant-eater. The third, zetrodafyls:, or animals of four digits, 
contains tatous, or armadillos, and Guinea pigs, which ſeem to 
be a ſpecies of rabbits. The fourth family, characterized by 
ſive digits on the feet, pentadayla, is the moit numerous of 
all; it contains the rabbit, the ſquirrel, the dormouſe, the rat 
and the mouſe, the opoſſum, the mole, the bat, the weazel, the 
porcupine, the dog, the wolf, the fox, the coati, the cat, the ty. 
ger, the hon, the bear, and the ape ; the number of ſpecies com- 
prehended under theſe genera is very conſiderable. It muſt be 
obſerved, that in all theſe characters, taken from the Yorm of 
the feet, Klein coniiders only the fore feet in his diſtinction of 
families. Laſtly, The fifth family conſiſts of animals bose 
feet are irregular, anomalcjedia ; ſuch are the otter, the caſtor, 
the ſea-cow, and the ſeal. 

The ſame objection may be made to the ſyſtem of Klein, 3; 
to that of Linnaeus. 1hough his firſt diviſions are ſuffictently 
diſtinctive of the families, the genera are nct ſo eaſily alcer- 
tained according to his method, more eſpecially thoſe of the 
fourth family. | 


The Alcthcd of Briſſon. 


Briſſon has avoided moſt of theſe inconveniences, by combining 
together all the characters uſed by the naturaliſts whe have pre 
ceded him. He has ayailed himielf of the number of tecth, or 
their abſence, the form of the extremities, that of the tail, the na- 
ture of the appendices, ſuch as the horns, the ſcales, the prick'y 
ſpines or quills. His combined method is doubtleſs the mos 
complete, and beſt adapted to diſtinguiſh any quadruped, as 
refer it to its proper genus. We here preſent his diviſions i 
the form of a table; it exhibits the characters of theſe animal 
to their reſpective genera, and has the advantage of being ver) 
fimple, and eaſily underſtood. See Table II. at the cnd of this 
Volume. I 
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ARTicLe II. 


Concerning Getaceous Animals, 


Cetaceous animals are of a large fize, inhabit the ocean, and 
by the ſtructure of their lungs and blood-veflels, are capable 
of living in water, as we ſhall more fully explain in the hiſto- 
ry of reſpiration. They reſemble quadrupeds in the ſtructure 
their breaſts, and in general of all their internal organs, as 
well as in their bringing forth living young. But they differ 
{ym them in the form of their extremities, which terminate 
in fins, and in two large apertures, at the upper part of their 
heads, through which they caſt up the water to various 
heights. Naturaliſts call theſe paſſages ſpiracula, which word 
Daubenton tranſlated by that of veces, The number of genera 
of theſe animals is much leſs conſiderable than that of quadru- 
peds, Briſſon has diſtinguiſhed them, r. Into ſuch as have no 
teth, as the whale, bal/zna. 2. Into ſuch as have teeth only in 
the upper jaw, as the monodon, vel monaceros. 3. Such as have 
teeth only in the lower jaw, as the narval, or ſea-unicorn, 
phiſeter. 4. and laſtly, Such as have teeth in both jaws, as the 
dolphin, Je/phinug. 


ARTICLE III. 
Concerning Birds. 


ORNITHOLOGY, 

Birds are biped animals, which move through the air by 
means of wings, are covered with feathers, and have a beak of 
horny ſubſtance, A great number of intereſting facts are 
obſervable with regard to theſe animals, relative to the va- 
rious form of their beak, the ſtruture of their feathers, the 
motions they perform, and their manners or habits. The moſt 
important of theſe will be exhibited in the abridgment of Phy- 
ology, which we ſhall give in the following pages; but at 
preſent we ſhall only attend to the external characters which 
naturaliſts have taken to diſtinguiſh birds, and claſs them me- 
thodically, The earlier writers on this part of natural hiſtory 
deve eſtabliſhed no other differences between birds than ſuch 
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as relate to the places they inhabit. Hence they have di. 
ſtinguiſhed them into birds inhabiting woods, plains, ſeas, ri. 
vers, lakes, &c. Others have diſtinguiſhed them from their 
food, into birds of prey, granivorous birds, &c. &c. 

But methodical writers have diſtinguiſhed birds in an. 
other way. Linnzus has divided them after the form of their 
beak into fix orders, like the quadrupeds with which he has 
compared them. But theſe diviſions do not appear ſufficient. 
ly extenſive, eſpecially when we conſider that the number of 
ſpecies in birds is much more conſiderable than in quadrupeds, 
ſince Buffon reckons the quadrupeds at two hundred, and the 
birds at fifteen hundred or two thouſand. We ſhall therefore 
only mention in this place the methods of Klein and of Briſſon. 

Klein divides birds into eight families, after the form of 
their feet; the firſt under the name of didactiles, comprehend; 


ſuch as have two digits on their feet; the oſtrich is the only 


ſpecies in this divifion. The ſecond contains the fridachle, 
ſuch as the caſuary, the buftard, the lapwing, and the plover. 
The third contains the zetradaFyles, which have two digits be- 
hind and two before; ſuch as the parokeet, the wood-pecker, 
the cuckoo, and the king-fiſher. The fourth contains the 7etra- 
dactyles, three of whoſe digits are before, and one behind. This 
family is the moſt numerous of any, as it comprehends the 
birds which prey by day and night, ſuch as the raven, the 
magpye, the ſtarling, the thruſh, the blackbird, the lark, the 
redbreaſt, the ſwallow, the titmouſe, the woodcock, &c. 

The fifth family contains the fretradactyles, whoſe three an- 
terior digits are united by a membrane, and the poſterior at 
liberty. Theſe birds are called pa/mipedes; the gooſe, the duck, 
the ſea-maw, and the diver, compoſe this family. The fixtl 
includes the zetrada#yles, whoſe four digits are united by 2 
membrane. Theſe in Latin are called planci, The pelican, 
the cormorant, the booby, and the anhinga, are arranged by 
Klein in this family. The ſeventh is compoſed of ſuch as have 
only three digits, and theſe united by a membrane; they ate 
called the tridactyles palmipedes.» The guillemot, the penguin, 
and the albatros, belong to this family. Laſtly, The eighth 
claſs includes the tetradactyles, whoſe digits have membranes 
fringed, or as it were torn; theſe are alſo called dafy/wb: 
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(bois, and ſome of the ſpecies of divers, compoſe this laſt fa- 
mily. The method of Klein, though more comprehenſive than 
that of Linnœus, is, notwithſtanding, attended with many dif- 
£culties in aſcertaining the genera, eſpecially that of the fourth 
family ; for which reaſon we think the method of Briſſon is 
to be preferred. It mult be confeffed, however, that this laſt, 
au which the author has uſed all the characters together, as 
le has done with reſpe& to the quadrupeds, appears very 
complicated at firſt fight ; but when it is reduced into a table, 


4 we have done, all its diviſions may be readily diſtinguiſhed ; 


and any bird may be eaſily known by attending to the charac- 
ters according to the arrangement. See Table III. at the end 


of this volume. 


ARTICLE IV. 


Concerning Oviparaus PBuadrupeds. 


Linnæus claſſed together, in his ſyſtem, under the denomina- 
tion of amphibia, the oviparous quadrupeds, ſerpents, and car- 
tilaginous fiſhes : but Daubenton obſerves, that the word an- 
jou cannot be applied to any peculiar claſs of animals; 
becauſe, if the expreſſion be applied to animals who hve as 
long as they pleafe either in the air or in the water, there are 
none which poſſeſs that advantage; and if it be applied to ter- 
retrial animals, which are able to remain a certain time in the 
water, or to aquatic animals, which are capable of living a cer- 
tan time in the air, all animals would be amphibious. He 
therefore makes two orders of oviparous quadrupeds and ſer- 
pents, and arranges the amphibia nantes of Linnæus among the 
llhes, 

The oviparous quadrupeds form the fourth order of animals 
in the diviſion of Daubenton. Their organization is con- 
lderably perfect, ſince, like the quadrupeds, cetaceous animals, 
and birds, which precede them, they have a head, noſtrils, and 
ternal cars. But they differ in the following characters: 
i, They have but one ventricle in the heart. 2. Their blood 
5 almoſt cold. 3. They inſpire and expire the air at long in- 
'ervals, 4. They are oviparous, and conſequently without 
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breaſts; this laſt character is common to them with the fut 
orders of animals which follow them. Laſtly, The exiſtence gf 
four feet without hair, is peculiar to this order. 

Daubenton remarks, that the ſeveral genera of this order of 
animals differ too much from each other, to admit of any ge. 
neral deſcription applicable to the whole. He therefore applies 
the general characters in the hiſtory of each genus; as for ex. 
ample, at the words tortoiſe, lizard, toad, frog, &c. in the 
ſecond volume of the Natural Hiſtory of Animals, which com. 
poſes part of the Encyclopedie Methodique. 

As the methodical diſpoſition, and the characters of the or- 
ders of oviparous quadrupeds, as laid down by this celebrated 
naturaliſt, are the moſt accurate and complete of any which 
have yet come under my obſervation, I have umted all the di. 
viſions of Daubenton from the clafſes to the ſpecies ; becauſe 
theſe laſt are no more than a hundred in number, See Table 
IV. Since the publication of Daubenton's work, La Cee; 
has publiſhed a very complete and accurate work on oviparous 
quadrupeds, in which he has exhibited a peculiar mode of 
arrangement, This method is laid down in Table V. which 
is extracted from Cepede's work. 


ARTICLE V. 


Concerning Serpents. 


Serpents form the fifth order of animals in the diviſion of 
Danbenton. The ſcales with which they are covered, and the 
abſence of feet and fins charaQerize them very well. They 
have a head, noſtrils, internal ears, a fingle veatricle in the 
heart, the blood almoſt cold, their reſpiration 1s made at long 
intervals, and they lay eggs like the oviparous quadrupeds, 
Serpents have neither neck nor ſhoulders, and the ſcales which 
cover them are of three kinds. They are either rhomboidal, 
and cover each other in the manner of tiles, which Linnzus 
calls /quamme ; or they are of a long form, touching without 
covering each other; Linnæus calls theſe ſcuta, they are only 
obſerved on the under part of ſerpents ; when they are vet) 
ſmall, and of the ſame form, they are called /cutel/a ; or laftly, 
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they conſiſt of rings encircling the bodies of ſerpents, as is 
ſeen in the amphyſbena. 

Serpents, though without feet, ſometimes move with con- 

fderable ſwiftneſs, by leaning firſt on their anterior part, raiſ- 
ing up the middle, and bringing forward the poſterior part of 
their body ; by which means they raiſe themſelves on their 
tail, and ſpring to ſome diſtance, in order to ſeize their prey. 
They caſt their {kin once or twice in the year. 
Some ſerpents are venomous z out of 131 ſpecies noted by 
Linnæus, 23 are dangerous, according to that naturaliſt. All 
theſe animals, whoſe bite 15 venomous, have on each ſide of 
the upper jaw, a tooth much larger than the others, together 
with a reſervoir filled with a peculiar liquor, which paſſes into 
the wound through a perforation in the tooth. 

t is eſtabliſhed, by the moſt authentic teſtimony, that ſome 
ſerpents are of a prodigious fize. Mr. Adamſon, from very 
exact data, fixes the magnitude of the largeſt ſerpents at 40 or 
zo feet in length, and a foot, or a foot and a half in thickneſs. 

Laurenti has paid greater attention than any other naturaliſt 
to the claſſification of ſerpents. He diſtributes them into ſeven- 
teen genera; but the difficulty of obſerving the diſtinctive cha- 
rakers, has prevented Daubenton from adopting his method; 
this laſt naturaliſt has therefore adopted Linnæus's method. 
| Thave inſerted the diviſions and character's of ſerpents from 
the genera to the ſpecies noted by Daubenton in Table VI. 
La Cepede has likewiſe publiſhed a method for arranging ſer- 
pents, but the length of the table which contains it, renders it 
impoſſible for us to inſert it in this work. 


ARTICLE VI. 
Of Fiſhes. 


IcuTHYOLOGY, 


Fiſhes are animals very different from the foregoing : their 
interior organs are of peculiar ſtructure, as we ſhall obſerve in 
our abridgment of phyſiology. They are diſtinguiihed from 
other animals by their having no feet, but fins, by which they 
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move in the water, and by their reſpiring water inſtead of air, 
It is much more difficult to make obſervations on fiſhes than on 
other animals, and for that reaſon their natural hiſtory is in 2 
much leſs advanced ſtate. 

In order to underſtand the methodical diviſion which we 
propoſe after Artedi, Linnæus, and Gouan, it will be neceſſary 
to take a curſory view of the anatomy of their external parts, 
The bodies of fiſnes may be divided into three parts; namely, 
the head, the trunk, and the fins, 

The head of theſe animals is differently formed. It is either 
flattened horizontally, or laterally, or elſe round ; naked, or 
covered with ſcales ; ſmooth, or covered with aſperities, tuber. 
cules, &c. Their mouths are obſerved to have lips either of 
fleſh or of bone, with appendages, or ſoft and very moveable 
barbulz ; the teeth fixed either to the jaws, the palate, the 
tongue, or the throat; the eyes, two in number, motionleſs, 
and without eyelids ; the perforations of the noſtrils double on 
each fide ; the opening of the gills or branchiæ; the opercula, 
or round triangular or ſquare bones deſigned to cloſe the aper. 
ture of the branchiz ; the branchial membrane placed beneath 
the opercula, ſuſtained by ſeveral bones in the form of an arch, 
whoſe number varies from two to ten. This membrane is 
folded up beneath the opercula, and muſt be well examined 
with reſpect to its ſtructure and varieties, becauſe the cha- 
racters of the genera are moſt commonly taken from the num. . 
ber or ſorm of its radii. | 

The trunk is of various forms as well as the head; it is 
either round, globular, long ,flat, or angular. The obſerver 
muſt take notice of the lateral line, which ſeems to divide each 
fide of the body into two parts ; the thorax, placed beneath the 
gills at the commencement of the trunk, and containing the 
heart and the branchiz ; the belly, whoſe ribs form the princi- 
pal ſupports of the fins continued from the head to the tail, 
and which contains the ſtomach, the inteſtines, the liver, the 
air bladder, the parts of generation; the opening of the anus, 
which is common to the inteſtines, the bladder, and the genera- 
tive parts; laſtly, the tail, which terminates the trunk, and is 
of various forms and magnitudes. 

The fins, pinne natatoriz, are formed of membranes ſupport- 
| 2 
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J on ſmall radii, ſome of which are hard, bony, and termi- 
nate in a ſharp point, which characterizes the fiſhes called acan- 
thypterygianty ſo denominated by Arted1; others are flexible, 
oft, obtuſe, and, as it were, cartilaginous, which character. 
nes the fiſhes called malacopterygiani. Five ſorts of fins are di- 
ſtinguiſhed with reſpect to their ſituation; the dorſal, the pec- 
oral, the abdominal, together with thoſe of the anus, and of 


he tail. 
| The dorſal fin-is impair ; it maintains the fiſh in equilibri- 
um, and varies in ſituation, number, figure, proportion, &c. 

The pectoral fins are ſituated at the aperture of the gills ; 
they are two in number, and perform the office of arms, and 
ſometimes of wings. They differ as to the place of their in- 
ſertion, extent, figure, &c. 

The abdominal fins are of the greateſt importance to be 
known, becauſe their ſituation has been aſſumed by the cele- 
brated Linnæus, as a diſtinctive character in the claſſification 
of fiſhes. Theſe fins are placed at the inferior part of the bo- 
dy, under the belly, before the anus, always lower and nearer 
to each other than the pectoral fins. They are ſometimes 
wanting ; and as Linnæus has compared them to feet, he calls 
thoſe fiſhes that are without them apodes ; but they exiſt in the 
greateſt number of fiſhes. Their inſertion varies ; when they 
are placed forward or beneath the aperture of the gills, and 
the pectoral fins, they are called jugular ; and the ſame 
name is likewiſe applied to the fiſhes in which it occupies this 
place, If they be attached to the thorax behind the opening 
of the gills, they are then called 7horacic ; and the fiſhes which 
poſieſs this ſtructure, are diſtinguiſhed by the ſame name in 
the method of Linnæus. Laltly, When they are placed beneath 
the belly, nearer the anus than the pectoral fins, they are de- 
wted by the name of abdominal, which term is likewiſe apply. 
to the fiſhes diſtinguiſhed by this ſtructure. 

The fin of the anus is impair. It occupies either wholly, 
or in part, the region ſituated between the anus and the tail; 
t differs in form, extent and number, though it has not been 
obſerved double, excepting in the gold fiſh of China. 

The tail fin is placed vertically at the extremity of the body, 
ad terminates the tail. It is the rudder of the fiſh, or inſtru- 
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ment, by the various motions of which it changes its diregiq, 
at pleaſure, It likewiſe exhibits many varieties in its form 
adherence, connection, extent, &c. 
After theſe details reſpecting the external anatomy of fiſhes, 
we ſhall proceed to mention the methodical diviſions of na. 
raliſts. Before the time of Artedi, no naturaliſt had attempt. 
ed to arrange fiſhes in a methodical manner; though \ſeyer; 
methods were before uſed for the claſſification of other animal, 
This philoſopher propoſed a ſyſtem of Ichthyology, founded 
on the nature of the bones of the fins, whether hard or ſoſt, 
pointed or obtuſe, and on the form of the gills. He afterwars; 
attempted to multiply the diviſions, by attending to the othe; 
parts; but a premature death terminated his labours, Lin. 
næus attempted to eſtabliſh an Ichthyologic method, from the 
various ſituations of the belly fins; and Gouan, a celebrated 
profeſſor at Montpellier, has very ſkilſully combined the two 
ſyſtems of Artedi and Linnæus. This naturaliſt firſt divides 
fiſhes into ſuch as have their gills complete; that is to ſay, 
conſiſting of an aperture and a complete branchial membrane, 
and thoſe which have their gills imperfect, that is to ſay, 
wanting either the opercula, or the branchial membrane, or 
both. The firſt are afterwards diſtinguiſhed from each other 
by the form of their fins. Theſe parts are in fact compole! 
either of hard and ſharp bones, or ſoft, and, as it were, catti- 
laginous radii. Theſe differences conſtitute three claſſes af 
fiſhes, namely, 1. The acanthopterygiani. 2. The malacop- 
terygiani. 3. The branchioſtegi. In each of theſe clilles of 
fiſhes, the belly fins are either wanting, or placed at the neck, 
thorax, or belly. Gouan has divided each elaſs into four or- 
ders; that is to ſay, apodes, jugular, thoracic, and abdominal. 
The diſtinctive characters of the genera. which immediately 
follow theſe diviſions, are founded on the form of the head, af 
the mouth, of the branchial membrane, and more particularly 
ca the number of radii which ſupport this membrane. Ser 
Table VII. 
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AkRTIcEE VII. 
Concerning Inſects. 


ENTOMOLOGY. 


laſects are animals which are known by the form of their 
body, which is divided, as it were, into rings, and by two 
moveable horns which they have on their head, and are diſtin- 
guilhed by the name of antenne, Inſects compoſe one of the 
moſt numerous claſſes of animals, doubtleſs, on account of their 
minuteneſs ; for it has been obſerved, the ſmaller theſe crea- 
tures are, the more numerous is their production. The hiſto- 
ry of theſe animals is highly agreeable and amuſing, and per- 
haps not the leaſt in point of utility; ſince diſcoveries reſpect- 
ing their properties may prove uſeful in the arts, and in me- 
dicine. 

The claſſes of inſects i reſemblances with almoſt every 
other animal, with reſpect to their manners, form, habitations, 
&. Some walk like quadrupeds, others fly like birds, others 
gain ſwim, and live in the water like fiſhes ; and laſtly, there 
are others which leap, or crawl along, like certain reptiles. 
This analogy may even be carried much farther, by a full ex- 
mination of the ſtructure of their extremities, their mouth, 
their internal organs, &c. 

Inſects externally conſidered, are compoſed of three parts; 
namely, the head, the thorax, and the abdomen. 

The head differs in its form, ſize, and poſition. It is ſome- 
times vory large, and ſometimes very ſmall, with reſpe& to 
the bulk cf the inſet. It is either round, ſquare, or long; 
{mooth, rough, tuberculated, or tufted with hair. We may ob- 
ſerve, 1. The antennz placed near the eyes, conſiſting of differ= 
ent articulated and moveable pieces, reſembiing a thread ter- 
nivated either by a point or a knob. The form'of theſe or- 
gans muſt be carefully diſtinguiſhed, becauſe this character is 
amoſt always uſed to diſtinguiſh the genera. 2. The eyes, 

which are of two ſorts, either in facets, or reſembling net- 
work, mooth and ſmall. Theſe organs are very large i in ſome 


21 and in others very ſmall. Their number is various; 
F:l. ITT. D d 


* 
— j —— — . 2 


— 


— 


418 INSFCTS. 


there are inſects which have only one eye, as the monoculus; 
others have two, five, or even eight, as for example, the ſpi- 
der, &c. 3. The mouth, which is formed either of ſtrong and 
corneous jaws, moveable laterally, or conſiſts of a trunk of 
various lengths, dilated, ſpiral, &c.; or a fimple cleft, &c. 
This part is frequently ornamented with ſmall moveable ap. 
pendices, called antennulæ, to the number of two or four, 

Fabricius has examined very carefully the different parts of 
the mouths of inſets; and he has made uſe of the variety 
which they exhibit, in forming a new ſyſtem of inſeQology, 
See Fabricius's works, particularly his Genera InſeForum, 

The thorax is the ſtomach of inſects. It is placed between 
the head and the belly, and is either round, triangular, cylin. 
dric, thick, ſlender, &c. It may be confidered as compoſed 
of fix faces, like a cube, which form it ſometimes has. The 
face, or anterior extremity, is hollowed to receive the head. 
This articulation is ſometimes made only by a part as ſmall as 
a thread, as in flies. The poſterior extremity is uſually round. 
ed and articulated with the firſt ring of the abdomen, and 1s 
ſometimes joined with this part only by a thread. The ſupe- 
rior ſurface is either flat and ſmooth, rounded, prominent, 
with appendices, or tubercles, or terminated by a kind of bor. 
der, turned up, which conſtitutes the !h:rax marginatus. The 
wings ars attached at the poſterior part of this ſurface, Moſt 
inſeQs are provided with theſe organs ; but as they differ fin- 
gularly from each other, and the principal diviſions of claſſes 
adopted by methodical writers are founded on theſe differences, 
it will be neceſſary to attend more particularly to them. 

The wings are either two or four in number; among thole 
which have two tranſparent wings, are the fly, the gnat, &c. 
theſe wings always have beneath the place of their inſertion 2 
ſlender thread terminated by a round button, called the balan- 
cer, halter, which is covered by a concave membranous ſub. 
ſtance calleg the b:w/. In a great number of inſedts theſe two 
wings are very ſtrong, and folded up under hard, horny, 
moveable coverings, called ſheaths, or ely:ra, Theſe differ in 
form; ſome cover the whole abdomen ; others are, as it were, 
cut tranſverſely, and cover only a part ; ſome are hard, and 
others ſoft, and moſt of them towards the top of the ſuture, 
or line, at which they are applied to each other, have 2 {mall 
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triangular piece affixed to the thorax, which is called /cutellum ; 
dot this piece is wanting in ſome. Laſtly, In maay inſects the 
elytra are faſtened together, and are formed of one motiouleſs 
piece, ; 
The wings are often four in number, and are thin, mem- 
dranous, and tranſparent, as in the libella, the waſp, &c. or they 
ire covered on each ſurface with a coloured powder, which, 
under the microſcope, appears to conſiſt of ſcales, placed over 
each other like tiles, imbricatim, 

The inferior part of the thorax is irregular, conſiſting of ſe- 
reral pieces faſtened to each other: and ſome of the legs are 
fixed to it. The number of legs varies in inſets ; ſome have 
fix, and others eight, like ſpiders : others have ten, as the 
hornet. - Laſtly, There are inſects which have a much larger 
number; the wood-lice have ſixteen ; and ſome ſpecies of ſco- 
lopendra, and centipedes, have as many as ſeventy, and one 
hundred and twenty, on each fide. Among thoſe which have 
no more than fix, eight, or ten, they are all attached to the 
thorax, according to Geoffroy ; among thoſe which have a 
larger number, ſome are inſerted in the rings of the belly. 

The leg of an inſect is always compoſed of three parts ; the 
thigh, which joins to the body, the leg, and the tarſus. There 
i often an intermediate piece between the body and the thigh. 
The tarſus is formed of many pieces, or rings, articulated to- 
gether, whoſe number varies from two to five. In ſome in- 
ects, the tarſus is more confiderable in the fore than in the 
hind feet; a circumſtance which eſtabliſhed an analogy be- 
tween theſe creatures and many quadrupeds, whoſe fore-feet 
lave a greater number of digits than the hinder. Geoffroy 
has availed himſelf of this character, in his diviſion, as we 
ſhall hereafter ſee. The tarſus is terminated by two, four, or 
lix, ſmall claws, or hooks, and is often furniſhed with bruſhes, 
or ſpongy balls, on its lower part, by means of which the in- 


lect is capable of walking on the moſt poliſhed ſubſtances, ſuch 


is glaſs, &c. in any poſition. 

On each ſide of the thorax, one or two oblong, oval aper- 
tures, are obſerved, which are called ſtigmata, through which 
the inſect reſpires. 

The third part of inſects is the abdomen. It is moſt com- 
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monl- J,mpoſed of corneous rings, or half rings, which {i 
- .c one another; in ſome the rings are not obſerved, and the 
abdomen appears to be formed of a ſingle piece: it is uſually 
larger in females than in males. The parts of generation are 
placed at its extremity ; a ſtigma is obſervable on the fide of 
_ each ring, except the two laſt. Many inſects have ſtings at 
the poſterior part of their abdomen, ſome of which are ſhary 
and piercing, others 1n the form of a ſaw, and ſome of that of 
a gimblet. They ſerve either as inſtruments of defence, or to 
penetrate ſubſtances in which the inſects depoſite their eggs. 
The moſt ſingular phenomenen, in which inſects differ en. 
tirely from moſt other animals, conſiſts in the changes of ſtate 
through which they paſs, or the metamorphoſes they are ſuh. 
jected to, before they become perfect inſets. There are ſome 
inſets, and almoſt all the claſs of aptera, which do not under. 
go theſe changes, but the greater number are ſubje& to them; 
the inſe& does not come out of the egg with the form of the 
mother, but in that of a worm, with or without feet, the 
ſtructure of its head and the rings being exceedingly various, 
This firſt ſtate is the caterpillar ; under this kind of maſk, the 
inſect eats, grows, moves, and changes its ſkin ſeveral times, 
When it has grown to its full fize, it changes its ſkin for the 
laſt time, and no longer appears under the form of a worm, 
but under a different form, called nympha chryſalic, aurelia. 

Geoffroy diſtinguiſhes four kinds of nymphee : the firſt is 
that which does not reſemble an animal ; a few rings only are 
obſerved at the lower part, and the upper part exhibits in- 
diſtin& impreſſions of antenna, legs and wings. The ſkin of 
this kind 1s hard, cartilaginous, and it has only a flight motion 
in its rings. The butterfly, phalzna, &c. are of this kind. 

The ſecond kind of chryſalis admits of the parts of the per- 
fect animal being di“ inguiſhed beneath a thin and very loft 
ſkin. It is motionleſs, like the foregoing. Inſects with hard 
coverings to their wings, thoſe with four naked wings, and 
thoſe with two wings, afford examples of this kind. 

The third ſpecies, is that whoſe parts are perfectly deve- 
loped, and which move; ſuch are thoſe of the gnats aud 
inſets which paſs the two firſt ſtages of their life in the 
water. 
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Laſtly, The fourth ſpecies comprehends thoſe which reſemble 
the perfect inſects in the form of their body, their antenne, 
and paws : theſe nymphæ move, and eat: they differ from 
perfect inſects only in the want of wings, and in their being 
incapable of procreating. The nymphæ of the libella, ot 
the bug, of graſshoppers, and of crickets, &c. are of this 
kind. | | 

jnſects, like other animals, were only diſtinguiſhed by the 
ancient naturaliſts from the places of their habitation. No 
one, before the time of Linnæus, attempted to diſpoſe them 
methodically, according to diſtinguiſhing characters. After 
Linnæus, to whom we are indebted for the firſt ſyſtematic di- 
vilon of theſe animals, Geoffroy attempted to claſs them in a 
more accurate manner; his diviſion of ſections in genera is a 
maſterpiece of this kind, for preciſion, accuracy, and perſpi- 
cuity, He divides inſects into fix ſections, according to the 
abſence, the number, and the ſtructure of the wings: the firſt 
lection includes the colegptera, or inſets whoſe wings are cover- 
ed with caſes. Their mouth, which is armed with two lateral 
and corneous mandibles, forms likewiſe a general character of 
this ſection. The May-bug exhibits both theſe characters. 
Although ſeveral celebrated naturaliſts have turned their atten- 
tion to inſets ſince the time of Geoffroy, and although Fabricius 
has publiſhed a new ſyſtem for the claſſification of inſects found- 
ed on the organs with which they receive their food, which 
contains much more genera and ſpecies than that of Geoffroy, I 
have not thought it neceſſary to publiſh it, becauſe it is infi- 
nitely more complicated and embarraſſing for the young ſtu. 
dent, 

The ſecond ſection comprehends the hemiptera, whoſe ſuperi- 
or wings are either in a {mall degree thick and coloured, or 
rather hard and opake ; but as the character of the wings is 
not ſtrongly marked in this ſection, it is replaced by that of 
the mouth, which is conſtant. This mouth is a long and flen- 
der trunk, turned inwards between the feet : the wood- bug 
and the cicada are of this ſection. 

The third ſection is compoled of ftetraptera, with farinaceons 
wings, the four wings being coloured by a ſcaly powder. 
Tieſe have a trunk more or leſs long, and often of a ſpi- 
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ral form, as in the butterfly: Linnæus calls theſe lepidope 
tern. | | 
In the fourth ſection are placed the 7e!r:ptera, with bare 
wings. Their four wings are membranous, and their mandi. 
bles are hard: the waſp is of this kind. Linnæus has made 
two orders of theſe inſets; namely, the neurcptera, whoſe 
anus has no ſting, and whoſe wings have nervous marks; and 
the -ymenoprera, which have the anus armed with a ſting, and 
the wings membranous, without any very apparent nerves, 
The fifth ſection contains the diptera, or inſets with two 
wings ; their mouth is moſt commonly in the form of a trunk, 
and they have balancers under the inſertion of their wings, 
Laſtly, In the fixth and laſt ſection are claſſed, the aptera, or 
inſects without wings, ſuch as the ſpider, the louſe, &c. 
Beſides theſe primary diviſions, Geoffroy has eſtabliſhed 
others, to facilitate the diſtinction of inſedts. See Table VIII. 


ARTICLE VII. 
Of Worms. 
HELMINTOLOGY. 


Worms are ſoſt animals, of a very different form from in- 
ſets, with which they have been contounded by ſeveral natu- 
raliſts, their organization being leſs perfect than that of thole 
animals. Ihey have no bones, properly ſpeaking ; and their 
members are not conſtrued like thoſe of inſe&s, neither are 
they, like them, ſubject to paſs through different ſtates. Their 
organs, deſtined for the purpoſe of generation, are not known; 
many worms have no head perfectly formed; and laſtly, the 
abſence of feet and ſcales diſtinguiſhes them from all other erea- 
tures. The claſs of worms is the moſt numerous, and the 
leaſt known, of all animals. There are few organic ſubſtan- 
ces, either living or dead, in which certain worms are not 
found, that ſubſiſt and are nouriſhed within them. Moſt natu- 
raliſts have placed worms and polypi in the ſame claſs ; but 
it would perhaps be better to ſeparate them, ſince their inter- 
nal ſtructure and functions perfectly diſtinguiſh them from cach 
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other. We know that moſt worms contain a heart, and veſ- 
{els, but nothing fimilar has been diſcovered in polypi. The 
worms we now ſpeak of muſt not be confounded with the /ar- 
»e of inſets or caterpillars, which have likewiſe been called 
worms, merely on account of their form. Their head, fur- 
nined with mandibles, and their legs, which are more or leſs 
aumerous, conſiſting commonly of fix, afford characters by 
which they may be eaſily diſtinguiſhed. An 

Worms have a conſiderable degree of activity, and in gene- 
al love moiſture. Some have not a head which can be eaſily 
diſtinguiſhed ; moſt of them are hermaphrodites. Such as 
have a head, have two moveable horns, which they can retract, 
and are called tentacula. All the worms, of which we are now 
ziving an abridged account, have the property of being re- 
produced, when cut throngh ; a circumſtance which thows, 
that their organization is ſimple, and reſembles that of polypi. 

This claſs of animals might be divided into four ſe&ions ; 
the firſt would contain the naked, or bare worms, whoſe orga- 
ization is beſt known, and which in their leading character 
reſemble other animals; in the ſecond, we might place worms 
which have a teſlaceous covering, or ſhell-worms ; their or- 
gens are leſs known than thoſe of the former ſection; the va- 
luable reſearches of Mr. Adanſon prove, however, that their 
lructure reſembles that of naked worms. The third ſection 
would contain worms with a cruſtaceous covering; their or- 
ganization is not ſo well known as that of the foregoing, their 
external form, and the ſtructure of their mouth, only hav- 
ing been examined. And laſtly, The fourth ſection would in- 
clude the polypi. The methodical diviſions of theſe different 
ſections have already afforded employment to many natural. 
its; Liſter, Linnæus, Klein, Ellis, Pallas, D*Argenville, are 
thoſe of whoſe aſhitance we have availed ourſelves, in the im- 
perfect diviſion exhibited in the ninth table of the former edi- 
ton. Since that period, Brugnier, who has paid great atten- 
don to this branch of the natural hiſtory of animals, and who 
s intimately acquainted with the ſtructure of worms, has pub- 
bed, in the Encyclopedie Methodique, a Syſtem of Claſſiſica- 
ton, which we have thought proper to adopt and exhibit. See 
Table IX. 
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SECTION II. 


THE FUNCTIONS OF ANIMALS CONSIDERED, FROM MAN To Thx 
POLYPUS, | 


Tax characters peculiar to living and organized bodies, con- 
fiſt, as we have already obſerved, in the different functions ex. 
ecuted by means of their organs. We have conſidered thoſe 
of vegetables; the order we have adopted now leads us to the 
functions of animals. 

That branch of ſcience, in which the functions of animal; , 
are examined, is called phyſiology. This uſeful and valuable 
ſcience ought not to be confined to the fingle conſideration of 
the human ſpecies, but it ſhould be extended to all animals: in 
this point of view, we ſhall curſorily paſs over the animal 
kingdom. 

The functions of animals are reducible to the following: 

I. Circulation. 
II. Secretion. 
III. Reſpiration. 
IV. Digeſtion. 
V. Nutrition. 
VI. Generation. 
VII. Irritability. 
VIII. Senſation. 

Theſe different functions are obſerved in man, quadrupeds, 
cetaceous animals, birds, fiſhes, oviparous quadrupeds, ſerpents, 
and inſets. Worms and polypi do not poſſeſs them all, nei- 
ther do ſerpents nor inſects poſſeſs them in the ſame degree. 


ARTICLE I. 
Concerning Circulation. 


The circulation is one of the moſt important functions. |: 
is indiſpenſably neceſſary to maintain life. The organs by 
which it is performed, are the heart, the arteries, and the veins. 

The heart is a conical muſcle, towards the apex of which 
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ne two cavities, called ventricles; and at its baſe, two other 
veſſels, called auricles. A large artery, named the aorta, iſ- 
ſues from the left ventricle, and diſtributes the blood to the 
narious parts of the body; another artery, of equal magni- 
nde, iſſues from the right ventricle, which 1s called the pul- 
monary artery, becauſe it is ſpread into ramifications in the 
lungs. The right auricle receives the blood which returns 
from every part-of the body, by the two venz cave ; whence 
the fluid pues into the right ventricle : from this laſt it is 
rranſmitted to the lungs, by the pulmonary artery, and is re- 
wrmed, by the pulmonary veins, into the left auricle, and 


thence to the left ventricle, from whence it is propelled to all 


the parts of the body through the aorta. This motion, as it 
takes place in man, conſtitutes two kinds of circulation; that 
of the whole body, and the pulmonary circulation, The latter 
was known before the former. Harvey, an Engliſh phyſician, 
liſcovered the general circulation. 

This function is performed in quadrupeds, cetaceous ani- 
mals, and birds, abſolutely in the ſame manner as in the hu- 
man ſpecies. In fiſhes, the heart has but one ventricle, and 
the lungs, or gills, do not receive blood, by means of a pecu- 
har cavity of the heart. Reptiles reſemble fiſhes in this re- 
ſpect. The heart of inſects and worms conſiſts of a ſeries of 
nodules, which contract one after the other; their veſſels are 
rery ſmall, and their blood cold and colourleſs. Polypi have 
neither heart nor veſſels; and are inferior to vegetables, with 
reſpe& to this function; for in them we find veſſels, juice, and 
a kind of circulation of this fluid in trees and ſhrubs. 


ARTICLE II, 


Concerning Secretion, 


Secretion is a function, by which different organs ſeparate 
from the blood, juices deſtined to particular uſes, as the bile 
in the liver, &c. This function is one of the moſt general 
in animals, and is found in all the claſſes; but it is not poſ- 
ible to attend to it in each, without entering into too long a 
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detail. It will therefore be ſufficient to obſerve, that in a1 
animals, which have a true circulation, the ſecretions follow 
the ſame laws as in man; and that it even appears to take 
place in moſt animals which have not a heart. Beſides the 
analogy that neceſſarily ſubſiſts between man and animals 
which have the ſame organs, with reſpect to the funQions we 
are treating of, certain claſſes of animals exhibit peculiar ſe. 
cretions, which are not performed in the human ſpecies ; ſych 
are the muſk and civet in quadrupeds, ſpermaceti and amber. 
griſe among cetaceous animals, the oily fluid, with which 
birds ſmear their wings, the virulent fluid of the viper, the 
adheſive fluid of the ſcales of fiſhes, the acrid and acid Juices 
of the bupreſtis, ſtaphylini, ants, and waſps, among inſets ; 
the viſcous mucilage of ſuails, the colouring juices of the 
purplg filh, or murex, and a great many others, which the na. 
tural hiſtory of each animal diſplays. 


* 


ARTICLE III. 
Concerning Reſpiration. 


Reſpiration, conſidered in all animals, is a function intended 
to bring the blood into contact with the fluid they inhabit: 
men and quadrupeds, for this purpoſe, have an organ called 
the lungs. This viſcus conſiſts of a collection of hollow ve- 
ficles, which are formed by the expanſion of a membranous 
and cartilaginous tube, called the arteria trachea, and of blood- 
veſſels, which form a great number of areolæ at the ſurtace 
of the bronchial veſſels : theſe veſicles and veſſels are ſu- 
ſtained by a cellular, looſe, and ſpongy ſubitance, which forms 
the parenchyma of the lungs. {he air diſtends the veſſels 
by inſpiration ; the oxygen of the atmoſphere combines with 
the carbon diſengaged from the blood, and forms the car- 
bonic acid, which is expired, together with the azotic gas. 
A certain quantity of hydrogen is likewiſe diſengaged from 
the venous blood, which, by uniting with the oxygen of 
the atmoſphere, forms the water which is exhaled with the 
air. Another portion of water, proceeding directly from the 
pulmonary tranſpiration, is diſſolved in the air that is ex- 
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pred. The caloric, or the matter of heat, being ſeparated 
dom the vital air, unites with the blood, and reſtores it to 
ie temperature of 93 or 94 degrees. Thus the uſe of this 
{ion conſiſts in the formation of the blood, in the produe- 
jon of its temperature, and in the deſtruction of ſeveral ſuper- 
ſuous principles with which this liquid is loaded by the chyle, 

nd in the courſe of circulation, a 

This function is performed in the ſame manner in cetaceous 
nimals ; excepting, however, that as there is an immediate 
ommunication between the auricles, theſe animals are capable 
if remaining a confiderable time without reſpiring. 

Though the reſpiration in birds be analogous to that of the 
mimals laſt treated of, yet it appears to be much more exten- 
fre, Anatomiſts have diſcovered, in the abdomen of birds, 
ongy veſicular organs, which communicate with their lungs ; 
ud theſe laſt extend even into the bones of the wings, which 
ue hollow, and without marrow, by a channel placed at the 
upper parts of the breaſt, and which opens in the ſuperior part 
of the os humeri. This happy diſcovery of Mr. Camper 
taches us, that the air paſſes from the lungs of birds into the 
bones of their wings ; and that this fluid, rarified by the heat 
if their bodies, renders them very light, and ſingularly aſſiſts 
their light, The extent of the pulmonary organ likewiſe ac- 
counts for the temperature of the blood of birds being hagher 
than that of man, quadrupeds; or cetaceous animals. The 
notion of this fluid ought likewiſe to feceive particular mo- 
lilications from the ſame cauſe, upon which depends thoſe dif- 
letences that are found in their fleih, and all their ſolids, 

Files have gills, or branchiæ, inſtead of lungs ; theſe organs 
re formed of membranous fringes, diſpoſed on a bony arch, 
ad charged with a very great quantity of blood-veſſels. The 
"er enters by the mouth of fiihes ; paſſes through the 
nuges, which are by that means ſeparated from each other: 
prelles and agitates the blood, and paſſes out through apertures 
Uuated at the two lateral and poſterior parts of the head, on 
Wuch two moveable bony valves, called opercula, are placed, 
ad ſultained by the branchial membrane. Duverney ſuppoſ- 
1 that the branchiæ ſeparate the air contained in water. 
Vicg, d'Azir, who has paid great attention to the anatomy of 
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fiſhes, thinks that the water performs the office of air in the 
branchiz of theſe animals, It is certain, that as fiſhes do not 
reſpire air, and convert it into carbonic acid, their blood does 
not poſſeſs the degree of heat, which the air gives to ſuch ani. 
mals as reſpire it; nor does it appear to be of the ſame na- 
ture with the blood of man, quadrupeds, or birds. 

Inſects have no lungs; they have two tubes, or tracheæ, 
placed along the back, from which, on each ſide, other ſmaller 
tubes iſſue forth, and terminate at the lateral part of each wing, 
by a ſmall cleft, called /igma. Theſe ſtigmata appear rather 
to be deſigned to emit ſome elaſtic fluid, ſince inſects do not 
quickly die in a vacuum; though they have convulſions, and 
expire in a few inſtants, if the ſtigmata be covered with oil or 
varniſh, Worms have an organization till leſs perfect. No 
kind . of reſpiration has been obſerved in polypi, who, with 
reſpect to this function, are leſs perfect than vegetables, in 
which we have obſerved tracheæ. 


ARTICLE IV. 


Concerning Digeſtion. 

Digeſtion conſiſts in the ſeparation of the nutritive matter 
contained in food, and its abſorption, by peculiar veſſels, call- 
ed chyliferous. It 1s performed in a channel, which is continu- 
ed from the mouth to the anus, and which, in man, is enlar- 
ged towards the upper part of the abdomen. This enlarge- 
ment 1s called the ſtomach. The alimentary canal afterwards 


becomes narrower, is turned in different directions, and is di- 


ſinguiſhed by the name of the inteſtines. This long tube, 
which is formed of muſcles and membranes, retains the ali- 
ments, ſo as to extract all the nutritive matter they contain. 
There are likewiſe other glandulous organs, near the ſtomach, 
whoſe office is to prepare the fluids requiſite to ſtimulate the 
ſtomach and inteſtines, and to extract the nutritive part of the 
food ; theſe organs are the liver, the ſpleen and the pancreas. 
The bile and pancreatic juice flow into the firſt inteſtine, call- 
ed the duodenum, and mix with the food. Before this mix- 
ture is performed, the aliments are diflolved in the ſtomach, 
by the gaſtric juice, 
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The whole courſe of the inteſtines is covered with vaſcular — 
getiures, deſtined to extract the chyle. Theſe veſſels convey an |! 
+ into the receptaculum lumbare, in the thoracic duct, and the | 
chyle is poured into the left ſubclavial vein, in which it mixes 
with the blood. Such, in a few words, are the mechaniſm 
id phenomena of digeſtion in man. N 

Quadrupeds differ greatly in the form of their teeth, ſto- | 1 

6 


3 
332 Ah 


nuch and inteſtines : ſome of theſe animals, as the ant-eater, 
G nd the ſcaly lizard, which live on ſoft food, have no teeth; 
; athers, ſuch as the ſloth and the armadillo, have only grind- 


 ::;; others, as the elephant and ſea cow, have molar and ca- 

nine teeth; laſtly, the greater number have the three kinds of | 

| teeth, molar, canine, inciſive; but their number, poſition, |; 'F 
ind frength, are ſubject to great variations. The moſt ſtrik- | | 


ing circumſtance in this various ſtructure of the teeth, is, that [15 
xcording to the remark made by Ariftotle, Galen, &c. there 14 
isa conſtant relation between the number and poſition of theſe 2111988 
bones, and the form of the ſtomach. In fact, all quadrupeds { 
which have inciſive teeth in both jaws, as the horſe, the ape, 1 
the ſquirrel, the dog, the cat, have no more than one mem- 1 | 
branous ventricle, as in man; anatomiſts call theſe animals IN. 
mn79/rica ; and in theſe the digeſtion is performed abſolutely 
in the ſame manner as in the human ſpecies. Quadrudeds 
which have incifive teeth only in the inferior jaw, are polygaſ- 
na, and ruminating: ſuch are the camel, the goat, the ram, 
the ox, the flag, Ke. Theſe quadrupeds, which are uſually 
Wy bil, and armed with horns, have four ſtomachs ; the firſt, 
yy clled in oxen the paunch, is the largeſt, and is divided into 
bur other cavities ; it receives the aliments at the ſame time 
ih the ſecond, which opens into the paunch by a large ori- 
Wy i: The herbaceous aliments, contained in theſe organs, di- 
aur, and the air becomes rarified ; the nerves of theſe viſcera 
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ve ſtimulated, and an anti- periſtaltie motion is excited, which | 1 
3 returns them, through the œſopagus, into the mouth; where 
þ they are again maſticated by the molar teeth, and reduced in- 1 
vs kind of ſoft paſte. In this ſtate, together with the drink, 1 
Wy ty are conducted, by a new deglutition, into the third ſto- 1 
anus, called the -maſus, by means of a duct paſſing from the | 1 
J *opagus to this laſt ventricle, Laſtly, They paſs from the 
« 
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omaſus into the fourth ſtomach, where they are truly digeſted, 
The inteſtines of ruminating animals are likewiſe much more 
extended than thoſe of monogaſtric quadrupeds. Cetaceous 
animals perfectly reſemble theſe laſt, in the mechaniſm of the 
now treated of function. Birds differ from each other in the 
ſtructure of their ſtomach ; in ſome it is membranous, and in 
others fleſhy, or muſcular. The firſt ſort, which may be call. 
ed hymenegaſtrica, are carnivorous ; all birds of prey are of this 


ſpecies. Their ſtomach contains a very active juice, capable 


of ſoftening bones, according to the experiments of Reaumur : 
their bile is liKewiſe very acrid. The ſecond, which may be 
called myogaſtrica, ſubſiſt only on grain; their ſtomach is form- 
ed of a quadrigaſtric muſcle, armed with a hard and thick 
membrane, proper for trituration ; theſe birds have likewiſe 
a double cœcum. 

Fiſhes have a membranous long ſtomach, with many appen- 
dices ; their inteſtines are in general ſhort. Reptiles exhibit 
the ſame ſtructure ; their ſtomachs are capable of an aſtoniſh- 
ing degree of diſtention. Serpents are often ſeen to ſwallow 
entire animals, much larger than themſelves. 

Inſects have a ſtomach and inteſtines, which are well organ- 


ized. Swammerdam and Perrault affirm, that the mole-crick- MW 


et has four ſtomachs. Their ſtomachs are divided into four 
cavities, as may be eaſily ſeen by diſſecting this inſect, which 
is very common, and much feared by gardeners. Worms 
have a very irregular ſtomach, and likewiſe ſmall inteſtines. 
The polypus ſeems to be merely a ſtomach, for it digeſts very 
quickly : the ſame aperture ſerves this creature both as mouth 
and anus. In all animals the digeſtive organs afford a fluid for 
diſſolving the aliments, and converting them into chyle. This 
ſunction may be conſidered as a true animal ſolution. 


ARTICLE V. 


Concerning Nutrition. 


Nutrition is a conſequence of digeſtion and circulation. As 
the ſolids always loſe, or become diminiſhed, by the motions 
they perform, and require to be repaired, this is performed by 
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atrition. In the early part of life, they increaſe in bulk, 
nd the animal grows. The cellular membrane is uſually con- 
ered as the organ of this function, and the lymph as the 
{id proper to reſtore the ſolids. It appears, nevertheleſs, that 
ach organ is nouriſhed by a peculiar and proper matter, which 
| ſeparates, either from the blood, the lymph, or ſome other 
tid which paſſes through it. For example; the muſcles are 
maintained by the fibrous matter, which they ſeparate from 
he blood: the bones extract from the ſame fluid calcareous 
zhoſphat, and a gelatinous matter; the pure lymph dries in 
lminz on the cellular texture; the concreſcible oil being at 
the ſame time depoſited for the production of fat. Each 
organ, therefore, is nouriſhed in a peculiar manner, and in 
ach, nutrition is a true ſecretion. The ſyſtem of the ab- 
ſordent veſſels ſeems to contribute powerfully to the exerciſe 
if this function. Quadrupeds and cetaceous animals perfectly 
reſemble man, with regard to this function. The ſame remark 
plies alſo to birds; but it is performed much leſs quickly 
| vith fiſhes ; for which reaſon theſe animals live a very long 
time: the age of ſome of them is not known; but in gene- 
al the lower the nutrition and the growth, the longer the 
lie, 
lnſects exhibit nothing remarkable with regard to this fune- THE: 
ton, It muſt only be obſerved, that they grow only in the 
form of larvz, and not in that of the chryſalis, or of the per- 
k{ inſet, Swammerdam and Malpighi have proved, that the 
larva contains a perfect inſect, ready formed beneath a number 
i= kins, The caterpillar likewiſe contains the butterfly, 
whoſe wings and feet are doubled up. 
In worms and polypi, nutrition is performed in the cellular 
Wy =:nbrane, and is likewiſe performed in vegetables, by means 
WY « the reticular and veſicular membranes, 
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i ARTICLE VI. 

| 

F Concerning Generation. 
| 


Generation, confidered in all animals, is performed in many 


Arent manners; moſt of them have different ſexes, and re- 
ü 1 
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quire conjunction. Such are the human ſpecies, quadruped; 
and cetaceous animals. The females of quadrupeds have IV; 
trix, ſeparated into two cavities, uterus bicornis, and a conſider. 
able number of teats ; they have not the menſtrual flux; mof 
of them bear ſeveral young at a time; the time of their gel. 
tation is ſhorter ; ſeveral have a peculiar membrane to receiye 
the urine of the fœtus; this membrane is called allantoides. 

The generation of birds is very different. The males have 
a very ſmall and imperforated genital organ, which is often 
. double. The vulva, in females, is placed behind the anus; 
the ovaria have no matrices; and there is a duct for the pur. 
poſe of conveying the egg from the ovarium into the in. 
teſtines ; this paſſage has been called oviduFus. The egg of 
pullets has exhibited unexpected facts to phyſiologiſts, who 
have examined the phenomena of incubation. The moſt im- 
portant diſcoveries are thoſe of Malpighi and Haller. The 
latter found the chicken, perfectly formed, in eggs which were 
not fecundated. Tel 

There is no determinate conjunction among filhes ; the fe- 
male depolites its eggs on the ſand, over which the male paſſes, 
and emits its ſeminal fluid, doubtleſs for the purpoſe of fecun- 
dating them; theſe eggs are hatched after a certain time, | 

The males of ſeyeral oviparous quadrupeds have a double, 
or forked organ. Among ſerpents, the viper is not vivipa- 
rous. 

Inſects alone exhibit all tlie varieties which are obſerved in 
other animals. There are ſome, and indeed the greater num- 
ber, which have the ſexes in two ſeparate individuals; among 
others, the re- production is made either with or without con- 
junction, as in the vine-fretter, Puceron ; one of theſe inſects, 
confined alone beneath a glaſs, produces a great number ot 
others. Bonnet has eſtabliſhed this fact, by experiments very 
carefully repeated, The organ of the male is encloſed in the 
abdomen, and may be cauſed to appear, by lightly preſſing the 
extremity of this part. It is uſually armed with two hooks, 
to ſeize the female. The place of theſe organs is greatly va- 
ried ; with ſome it is at the upper part of the belly, near the 
breaſt-plate, as in the female of the dragon-fly; in others, i 
is at the extremity of the antenna, as in ihe male ſpider. In. 


ANIMAL FUNCTIONS. 433 


eds multiply prodigiouſly, and are almoſt oviparous, except 
the wood- louſe. | 3 

Worms are hermaphrodites; each individual has two ſexes, 
and the conjunction is double, as is obſerved in the earth- worm 
ind the ſnail. 

Mr. Adanſon adds, that bivalves, ſhell animals, or concha, 
have no organs of generation, and reproduce their young with- 
zut conjunction; theſe worms are viviparous. Univalves, or 
nails, are oviparous ; the ſmall animals, whether they iſſue 
from the belly of the mother, or from eggs, have their ſhell 
ready formed. | 

Polypi are the moſt ſingular animals, with reſpe& to genera- 
ton; they are reproduced by buds, or offsets: a bud is ſe- 
parated from each vigorous polypus, which is fixed to ſome 
rcighbouring body, and grows : polyp! are likewiſe found on 
their ſurface, in the ſame manner as branches iſſue from the 
trunks of trees. | 

The mere phenomena of generation compoſe the whole of 
zur knowledge of the ſubject ; and all the ſyſtems invented to 
*xplain this myſtery are attended with inſurmountable diffi. 
multies; they may be ſeen collected in the Phyſiology of Hal- 
ler, the Venus Phyſique of Maupertuis, and the Natural 
fliſtory of Buffon. Bonnet has treated largely on this ſubject, 
i his Confiderations on Organized Bodies. Buffon has given 
a ingenious ſyſtem, which may be ſeen in his work, Through 
the whole animal kingdom, the eggs ſeem to pre- exiſt in the 
female ; and the fecundating liquor of the male, only appears to 
communicate the firſt movement to the heart. So active is 
e fecundating power of this fluid, that when diluted with a 
arge quantity of water, it ſtill retains this property, as is ob- 
ryable in the frog. 


ARTICLE VII. 


ot Concerning Irritability. 
Irritability is the property which certain organs, called 
uſcles, poſſeſs of contracting or ſhortening by the action of 


7 ſtimulus which touches them. Mr. Haller has proved 
Vel. III. | E e 
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this valuable doctrine in the moſt perſpicuous manner, The 
muſcles of man, of quadrupeds, of cetaceous animals, and of 
birds, reſemble each other ; they are all alike red, compoſed of 
fibres, united in bundles of different forms, covered with ſilver- 
coloured membranes, called aponeuroſes, and terminated by 
flat, or round cords, named tendons. 

The muſcles of fiſhes are white, and much more irritable 
than thoſe which are red. The irritability in oviparous qua- 
drupeds and ſerpents is ſtill ſtronger, and laſts a long time after 
the death of the animal. This appears to be a common pro- 
perty in all animals whoſe blood is cold; whereas, in animal; 
which have warm blood, it diſappears in proportion as that 
fluid cools. 

Inſects have their muſcles placed within their bones, which 
are hollow, and of the nature of horn. This ſtructure may be 
well obſerved in the hollow thigh of the large green graſs. 
hopper, and may likewiſe be eaſily obſerved in the lobſter. 

The muſcles of worms are very pale and irritable ; they are 
likewiſe very ſtrong in covered worms, which have a heavy 
{hell to carry. 


Polypi are very irritable ; they contract into a ſingle point, q 
and move their arms with ſingular agility ; yet their ſtructure 


does not appear to be muſcular, 


It is from the property of irritability that animals poſſeſs | 


the power of tranſporting themſelves from place to place, and . 


of performing a great number of motions, to remove noxious 


things, and to obtain thoſe which are uſeful. The hiſtory of 


this funQion ought, therefore, to include that of animal mo- 


tions. Standing, walking, leaping, flying, creeping, or ſwim- | 
ming, are combined actions, or the reſults of muſcular con- 
tractions, in each claſs of animals. An explanation of theſe, i 
would require a deſcription ef the extenſor muſcles of the ; 
thigh of man, for ſtanding; that of the extremities of the 
figure of the body; the long and acute face, and the thorax, Y 


laterally compreſſed, in quadrupeds, for leaping ; of the ſtruc- 


ture of the feathers, the ſternum, the pectoral muſcles, the ; 
beak, the tail, and the interior texture of the bones, of birds, 
for flying. In this hiſtory, likewiſe, it would be necetiary to 
conſider at large, the muſcular annuli, the ſcales, or the tuber- 
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ales, which anſwer the purpoſe of feet in reptiles ; the form 
| the body, the ſtructure of the fins, of the air-bladder, and 
+; communication with the ſtomach, in ſihes; and in inſects, 
ne ſtructure, number, and poſition of the feet, the appendices 
of the tarſus, the form, polition, and nature of the wings, the 
wlancers, &c But it is ſufficient, in this place, to have 
down the importauce of theſe conſiderations, and ſuch as pe- 
wliacly deſerve the attention of the phyſiologiſt. 

Laſtly, There is another conſideration, which does not appear 
o have been ſuſſiciently attended to; namely, that a muſcle 
nay be regarded as a ſecretory organ appropriated to the ſe- 

tion of the fibrous and irritable matter, of which we have 
dſewhere ſpoken ; and that the imperfections of this Kind of ſe- 
tetion ought to be very carefully obſerved by phyſicians. 
We have already treated of this object in our account of the 
blood ; it may be ſeen detailed in a memoir, inſerted among 
thoſe of the Society of Medicine. 


ARTICLE VIII. 


Concerning Senſibility. 


Senſibility is a function, by means of which animals experi- 
ence the ſenſations of pleaſure and pain, according to the nature 
of the bodies which are in contact with their organs. The 
ſenſes depend on the brain, the medulla allongata, the ſpiaal 
marrow, and the pairs of nerves, which iſſue in great numbers 
from theſe three foci ; without theſe organs, ſenſibility could 
not exiſt, In order to underſtand the mechaniſm of this func- 
tion more readily, we may divide into three regions, thoſe or- 
gans which are continued, and ſeem to form but one, which 
lome phyſiologiſts have called the ſenſible man: theſe three 
regions conſiſt of the brain, the cerebellum, and the medulla 
alongata ; the middle or part of communication confiits of the 
nervous fibres, and the ſenſitive expanſion, or dilated extremity, 
of the nerves, This extremity exhibits various forms in dif- 
ferent organs; in ſome it is membranous and reticular, as in 
tte ſtomach and inteſtines ; in others, it is ſoft and pulpy, as at 
me bottom of the eye, and in the labyrinth of the internal ear : 
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in ſome ſituations, it has the ſorm of papille, as beneath the 
in, on the tongue, andfon the glands, &c. ; and in others it i; 
ſpread into long, ſoft, and flat fibres, as in the membrane of 
Schneider. 

The brain in man is larger and better organized than in 
other animals, and is the cauſe of his underſtanding. Jn 
quadrupeds it is much ſmaller; but on the other hand, their 
nerves are more ſenſible, and their ſenſes more acute, eſpecially 
that of ſmell, the organ of which is much dilated, and as it 
were multiplied, by the number of ethmoidal laminæ. Their 
thick hairy ſkin deprives them, in a great meaſure, of the 
ſenſe of touch; but their taſte is very acute. The ear has the 
ſame apparatus, as in man. 

Cetaceous fiſh have ſcarcely any brain, in proportion to the 
mals of their bodies; this organ is ſurrounded with an oily 

and thick fluid; their ſenſes are obtuſe. ; 

The brain of birds has neither the ſame ſtructure nor the 
ſame apparatus of folds, eminences, and concavities, as that of 
man and quadrupeds. The beautiful ſtructure of the eyes of 
theſe animals, their magnitude, and thick and cartilaginous 
{clerotica, the internal eye- lid, or membrana nifitans, moved by 
peculiar muſcles, the maſs of the cryſtalline and vitreous 
humours, the veſlel of black matter contained at the extremity 
of the optic nerve, the brilliant colour of the choroides, all de- 
note a complicated organization, and a peculiar care taken by 
nature to render the fight of birds penetrating ; that they may 
ſee their prey at a great diſtance, and avoid the dangers which 
the rapidity of their flight would otherwiſe have continually 
led them into; and, in a word, to promote that agility and 
quickneſs of motion, which appear to be the lot of theſe ani- 
mals. Their ſmell is leſs perfect than their fight ; they do not 
appear to be very ſenſible of the ſmell and taſte of food; the 
ſituation of the apertures of the noſtrils, and the hard mem- 
brane which covers the beak, ſerve to explain theſe pheno- 
mena with ſufficient facility. 

Among oviparous quadrupeds and ſerpents, the ſenſibility is 
not very conſiderable. The brain 1s very ſmall, and the nerves 
have no ganglions ; the ſenſes, in general, do not appear to be 
active, though the eye, and internal ear, preſented a very 
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beautiful organization to Meſſrs. Klein, Geoffroy, and Vicq 
{ATYT. 

Fiſhes have a very ſmall brain, and their cranium is filled 
vith an oily matter. Their ſenſes, more eſpecially their fight 
nd hearing, are of confiderable delicacy. The organ for the 
utter of theſe ſenſes is very well formed, as Meſſrs. Klein, 
Geoffroy, Camper, and Vicq d' Azyr have obſerved. Such na- 
araliſts as have ſuppoſed fiſhes to be deaf, appear therefore to 
de miſtaken. 

lulects have no. brain, but a lengthened medullary ſubſtance, 
of 2 cylindric form, full of nodules, which occupy the whole 
length of their body. From this ſubſtance iſſue nervous fi- 
bres, which accompany the diviſion of the trachea. The eyes 
of inſets are known. Swammerdam has deſcribed an optic 
nerve, which is divided in ſuch eyes as have the appearance of 
net-work, into as many fibres as there are facets in that mem- 
brane, It is not known whether they have an organ of hear- 
ng. 

Few or no traces of the ſenſible organ are perceived in 
worms, Swammerdam found in the ſnail a brain moveable 
nd with two lobes, eyes placed either on the baſe or at the 
point of the tentacula, and an optic nerve, contractable like 
thoſe kind of horns. Mr. Adanſon affirms, that eyes are ſome- 
times either wanting in worms, or that they are covered with 
a opake ſkin, 

As to polypi, they have no organ of ſenſe, though they ap- 
pear to ſeek the light. | 

Senfibility is therefore a function enjoyed by man in a much 
ſtronger degree than by other animals. It is this which di- 
linguiſhes him, and places him at the head of the animated 
creation; and this function requires to be carefully and mi- 
mtely inquired into, by the legiſlator, the philoſopher, and the 
phyfician, 
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SUPPLEMENT 


TO THE 


MINERAL KINGDOM. 


or THE NATURE OF MINERAL WATERS, AND THE METHODS or 
ANALYSING THEM, 


Arrxx having conſidered all the bodies belonging to the mi. 
neral kingdom, and examined their phyſical properties, it 
ſeems proper to introduce, in this place, the hiſtory of mineral 
waters ; for, as theſe fluids generally hold, in ſolution, terrene, 
ſaline, and metallic matters, either together or ſeparately, it 
would have been impoſſible to make the reader underſtand 
their nature and compofition, without making him previoul; 
acquainted with the nature of the principles by which they 
are mineralized. Another advantage ariſing from our intro- 
ducing, in this place, the account of mineral waters, 1s, that 
it may here ſerve as a ſort of recapitulation of what has been 
ſaid of minerals in general; as their principles muſt be taken 
notice of, in conſidering the manner of analyſing them. 


6 I. Definition and Hiſtory of Mineral Waters. 


Waters holding minerals in ſolution, are called mineral ua. 
4 But as all water, in a natural ſlate, is impregnated, ei. 
ther more or leſs, with ſome mineral ſubſtances, the name, . 
neral waters, ſhould be confined to ſuch waters as are ſuflicient- 
ly impregnated with mineral matters, to produce ſome ſenſi- 
ble eſſects on the animal economy, and either to cure or pte. 
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-nt ſome of the diſeaſes to which the human body is liable “. 
0a this account, theſe waters might be, with much more pro- 
priety, called med:cinal waters, —-were not the name by which 
hey are commonly known too firmly eſtabliſhed by long uſe. 

The firſt knowledge of mineral waters, like every other 
danch of knowledge we poſleſs, was accidentally diſcovered. 
The good effects they produced on ſuch as uſed them, have 
loubtleſs been the cauſe of diltinguithing them from common 
waters, The firſt philoſophers who conlidered their proper- 
ties, attended only to their ſenſible qualities, ſuch as colour, 
weight, or lightneſs, ſmell, and taſte. Pliny, however, di- 
ſinguiſned a great number of waters, either by their phyſical 
properties, or their uſes; but the inquiry after methods of 
iſcertaining, by chemical proceſſes, the quantity and quality 
if the principles held in ſolution by mineral waters, was not 
attempted till the ſeventeenth century. Boyle is one of the 
fill, who, in the valuable Experiments on Colours, publiſhed 
by him at Oxford in 1663, mentioned ſeveral re-ageats capable 
of indicating the ſubſtances ditlolved in water, by the altera- 
tion produced in their colours. The academy of ſciences, from 
its firſt inſtitution, was aware of the importance of analyſing 
mineral waters; and Duclos, in 1667, attempted the examina- 
tion of the mineral waters of France: the reſearches of this 
chemiſt may be found in the original Memoirs of this Society. 
Boyle was particularly employed in inquiries reſpeQting mine- 
ral waters about the end of the ſeventeenth century, and pub- 
liſhed a treatiſe on this ſubject in 1685. Boulduc, in the year 
1729, publithed a method of analyſing waters, which is much 
more perfe& than any which were employed before his time : 
it eonliſts in evaporating theſe fluids, at different times, and 
ſparating, by filtration, the ſubſtances which are depoſited, in 
proportion as the evaporation proceeds, 

Many celebrated chemiſts have fince made ſucceſsful experi. 


3 
— — 


* It is to be obſerved, that though waters contain no mineral principles which 
n be diſcovered by analyſis, they may yet produce ſenſible effects on the anima 
economy. For this purpoſe, they need only to be very light and active, and of an 
lotter temperature than common water. Such are the waters of Plombieres and 


Luxcuil, which differ only in temperature from common water. 
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ments on mineral waters, and almoſt every one made valuable 
diſcoveries reſpecting the different principles contained in theſe 
fluids. Boulduc diſcovered natrum, and determined its pro- 
perties ; Le Roi, phyſician of Montpellier, diſcovered calcare. 
ous muriat ; Margraaff the muriat of magneſia; Prieſtley car. 
bonic acid; and Monnet and Bergman the ſulphurated, or 50 
patic hydrogen gas. The two laſt- mentioned chemilts, beſides 
the diſcoveries with which they have enriched the art of ans. 
lyſing waters, have publiſhed complete treatiſes on the method 
of proceeding in this analyſis ; and have carried this part of 
chemiſtry to a degree of perfection and accuracy, far exceed. 
ing that which it poſſeſſed before the time of their labours, 
We are likewiſe in poſſeſſion of particular analyſes, made by 
very good chemiſts, of a great number of mineral waters, and 


which ſerve to throw great light on this inquiry, which, with | 


juſtice, 1s eſteemed one of the moſt difficult in the whole art of 
chemiſtry. The limits we have preſcribed to ourſelves do not 
permit us to enter at large into the hiſtory of the analyſis of 
waters, which may be found in many treatiſes ; but we (hall 
not fail to mention the authors of diſcoveries as occaſion may 


require. 


II. Principles contained in Mineral Waters. 


It is but a few years ſince the ſubſtances capable of remain- 
ing in ſolution in water have been accurately known, This 
appears to have ariſen from the want of accurate chemical 
methods of aſcertaining the nature of theſe fubitances ; and 
the certainty of their exiſtence has naturally followed the diſ- 
covery of methods of aſcertaining them. Another cauſe which 
has retarded the progreſs of ſcience in this reſpect, is, that mi- 
neral matters, diſſolved in waters, are almoſt always in very 
{mall doſes, and are alſo mixed together in conſiderable num- 
bers, ſo that they mutually tend to conceal or alter thoſe pro- 
perties in which their diſtinctive characters conſiſt. Never- 
theleſs, the numerous experiments of tlie chemiſts we have 
quoted, and a great number of others, which we ſhall occafion- 
ally mention, have ſhown, that ſom*- mineral ſubſtances are ot- 
ten found in waters, others ſcarcely ever met with ; and laſtly, 
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nany which are never held in ſolution by chat fluid. We ſhall 
lere conſider each claſs of theſe ſubſtances in order. 

Giliceous earth is ſometimes ſuſpended in waters; and as it 
in a ſtate of extreme diviſion, it remains ſuſpended without 
necipitating; but its quantity is extremely minute. The car- 
nated alkalis and chalk probably contribute to render ſili- 
ccous earth ſoluble. 

Alumine likewiſe appears to exiſt in water : the extreme 
ubtlety of this earth, by which it is diſperſed through the 
whole maſs of water, cauſes it to render them turbid. Argil- 
lc:ous waters are therefore whitiſh, and have a pearl, or 
opal colour; they are likewiſe ſmooth, or greaſy to the touch, 
ad have been called ſaponaceous waters. Carbonic acid 
tems favourable to the ſuſpenſion and ſolution of alumine 
in water. 

Lime, magneſia, and barytes, are never found pure in wa- 
ters; they are always combined with acids. 

Fixed alkalis are never met with in a ſtate of purity in 
waters, but frequently combined with acids, in the form of 
neutral ſalts. | 

The ſame obſervation applies to ammoniac, and moſt acids, 
except the carbonic acid, which is often free, and in poſſeſſion of 
il: its properties in waters. It conſtitutes a peculiar claſs of 
mineral waters, known by the name of gaſeous, ſpirituous, or 
xidulous waters. 

Among the neutral ſalts, with baſes of fixed alkalis, ſcarcely 
ny are met with but ſulphat of ſoda or Glauber”'s ſalt, the mu- 
rats of ſoda, and of potaſh, and carbonat of ſoda, which are 
ſrequently diſſolved in mineral waters; nitrat and carbonat of 
ytalh, are rarely found. 

Sulphat of lime, calcareous muriat, chalk, ſulphat of mag- 
ela, or Epſom ſalt, muriat of magneſia, and carbonat of mag- 
bela, are the earthy ſalts which are moſt commonly found in 
waters, As to the calcareous nirat, and nitrat of magneſia, 
which ſome chemiſts have aſſerted they have met with, theſe 
las are ſcarcely ever found in mineral waters, properly ſo 
alled, though they exiſt in ſalt waters. 

The aluminous neutral ſalts, and falts with baſe of barytes, 
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are ſcarcely ever diflolved in waters. Alum or acid ſulphat 
of alumine, appears to exiſt in ſome waters *. 

Pure hydrogen gas has not yet been found diſſolved in mi. 
neral waters. | 

Pure ſulphur has not yet been found in theſe fluids, though 
it exiſts very rarely, in ſmall quantities, in the ſtate of ſulphure 
of ſoda. Sulphureous waters are moſt commonly mineralized 
by ſulphurated hydrogen gas. 

Laſtly, Among metals, iron is moſt commonly diſſolved in 
waters, and may be found in two ſtates ; either combined with 
carbonic acid, or with the ſulphuric acid. Some chemiſts have 
ſuppoſed that it was likewiſe diſſolved in its metallic ſtate, 
without an acid intermedium ; but as this metal ſcarcely ever 
exiſts in nature, without being in the ſtate of oxyd, combined 
with the carbonic or ſulphuric acid, the opinion of theſe phi. 
loſophers could only be maintained at the time when the car. 
bonic acid was not yet diſcovered : and the ſolution of iron in 
water, without the aſſiſtance of the ſulphuric acid, could not 
otherwiſe be accounted for. Bergman affirms, that iron, as 
well as manganeſe, is found in certain waters, combined with 
the muriatic acid. 

Oxyd of arſenic, and the ſulphats of copper and Zink, which 
exiſt in many waters, communicate poiſonous properties to 
them, and ſhow, when diſcovered. by analyſis, that the ule of 
ſach waters muſt be carefully avoided, 

' Moſt chemiſts, at preſent, deny the exiſtence of bitumen in 
waters: in fact, the bitter taſte was the cauſe why waters were 
formerly ſuppoſed to contain this oily ſubſtance ; but it is now 
known that this taſte, which does not exiſt in bitumen, is pre- 
duced by the calcareous muriat. 

There is no difficulty in conceiving how water, which per: 
colates through the interior parts of the globe, and eſpecially 
through the mountains, may become charged with the differ- 
ent ſubſtances we have enumerated. It is likewiſe clear, that, 


— 


We do not here mention the opinion of Le Givre, and other chemiſts, who 
conſider alum as one of the moſt uſual principles ſound in mineral waters. But 
accurate experiments, made by Mitouart, have ſhown, that the waters of La Do- 
minique de Vals contain alum ; and Opoix has aſcertained the exiſtence 0! this 
ſalt in the waters of Provins. Vote of the Author, 
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according to the nature and extent of the ſtrata of earth, 
through which they paſs, mineral waters will be more or leſs 
charged with thefe principles, and that the quantity and na- 
ute of theſe prigciples muſt be ſubject to great variations, 
eſpecially when we confider the changes in the direction of 
their courſe to which theſe fluids are liable from the various 
iterations which the globe undergoes, particularly on its 
ſurface and its more elevated parts. 


III. The different Claſſes cf Mineral IV aters. 


It appears from what we have already obſerved reſpecting 
the different ſubſtances uſually contained in mineral waters, 
that theſe fluids may be claſſed according to the earthy, ſaline, 
and metallic ſubſtances they hold in ſolution ; and that the 
number of claſſes, on this principle, would be very conſider- 
able: but it muſt be obſerved, that none of theſe ſubſtances 
ate found fingle and alone in waters; but, on the contrary, 
they are often diſſol ved, in the number of three, four, five, or 
even more. This circumſtance creates a difficulty in the me- 
thodical claſſification of waters, relative to the principles thaſ 
they contain, However, if we attend to thofe ſubſtances whic 
are the moſt abundantly contained in waters, or whoſe proper- 
ties are the moſt prevalent, we ſhall be able to make a diſtinc- 
tion, which, though not very accurate, will be ſufficient to ar- 
range theſe fluids, and to form a judgment of their virtues. 
Chemiſts, who have attended to mineral waters in general, have 
nailed themſelves of this method. Monnet has eſtabliſhed 
three claſſes of mineral waters ; the alkaline, the ſulphureous, 
and the ferruginous ; and ſubſequent diſcoveries have enlarged 
the number of claſſes. Duchauoy, who has publiſhed a valu- 
able treatiſe on the art of imitating mineral waters, diſtinguiſh- 
es ten, viz. the gaſeous, the alkaline, the earthy, the ferrugi- 
nous, the fimple hot, the gaſeous thermal, the ſaponaceous, 
the ſulphureous, the bituminous, and the faline waters. Al- 
though it may be urged as a reproach, that this author has 
made his elaſſes too numerous, ſince the pure gafeous and bi- 
tuminous waters are unknown; yet his diviſion is doubtleſs 
the moſt complete, and gives the moſt accurate idea of the na- 
ture of the different mineral waters, and conſequently is the 
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beſt ſuited to his ſubject. We ſhall here propoſe a diviſion leſs 
extenſive, and in our opinion more methodical, than that ot 
Duchanoy ; at the ſame time obſerving, that we do not conſi. 
der ſimple thermal waters as mineral waters, becauſe they con. 
ſiſt merely of heated water, according to the beſt chemiſts; 
and that we ſhall not ſpeak of bituminous waters, becauſe none 
ſuch have been yet found. 

It appears to us, that all mineral waters may be arranged in 
four claſſes, viz. acidulous, ſaline, ſulphureous, and ferrugi. 
nous waters. 


CLAss I. Acidulous Waters. 


Gaſeous waters, which may with more propriety be called 
acidulous waters, are thoſe in which the carbonic acid predo- 
minates ; they are known by their ſharp taſte, and the facility 
with which they boil, and afford bubbles by ſimple agitation : 
they redden the tincture of turnſole, precipitate lime water and 
alkaline ſulphures. As no waters have yet been diſcovered 
which contain this acid pure and alone, we think this claſs may 
be divided into ſeveral orders, according to the other princi. 
ples contained in them, or the modifications they exhibit, 
They all appear to contain more or leſs alkali and calcareous 
earth ; but their different degrees of heat afford a good crite- 
rion for dividing them into two orders; the firſt might com- 
prehend cold, acidulous, and alkaline waters, ſuch as thoſe of 
Seltzer, Saint-Myon, Bard, Langeac, Chateldon, Vals, &c. ; 
in the ſecond might be placed, hot, or thermal, aciduleus, and 
alkaline waters, as thoſe of Mount D'Or, Vichy, Chatel- 
guyon, &c. 


CLass II. Saline or Salt Waters. 


By the name of ſaline waters, we underſtand ſuch as con- 
tain a ſufficient quantity of neutral ſalt to act ſtrongly on the 
animal economy, ſo as moſt commonly to purge. The theory 
and nature of theſe waters are eaſily diſcovered ; they per- 
fectly reſemble the ſolutions of ſalts made in our laboratories ; 
but they almoſt always contain two or three different ſpecies 
of ſalts. The ſulphat of ſoda 1s very rare ; ſulphat of magne- 
ſia, or Epſom ſalt, marine ſalt, or muriat of ſoda, calcareou* 
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ind magneſian muriats, are the ſaline principles which mine- 
alize them, either together or ſeparate. The waters of Sed- 
litz, of Seydſchutz, and of Egra, abound with Epſom ſalt, fre- 
quently mixed with muriat of magnefia, Thoſe of Balaruc 
contain muriat of ſoda, chalk, and the calcareous and magne- 
dan muriats ; thoſe of Bourbonne, muriat of ſoda, fulphat of 
lime, and chalk ; and thoſe of la Mothe contain muriat of ſoda, 
{ulphat of lime, chalk, ſulphat of magneſia, muriat of magne- 
ia, and an extractive matter. It muſt be here obſerved, that 
als, with baſe of magneſia, are much more common in waters 
than has hitherto been ſuppoſed ; and that few analyſis have 
jet been made, in which they have been well diſtinguiſhed from 
calcareous muriat. 


Crass III. Sulphurcous Waters. 


The name of ſulphureous waters has been given to ſuch 
mineral waters as appear to poſſeſs ſome of the properties of 
ſulphur ; ſuch as the ſmell, and the property of diſcolouring 
ilver. Chemiſts have long been ignorant of the true mineral. 
iter of theſe waters; moſt have ſuppoſed it to be ſulphur, but 
they never ſucceeded in exhibiting it, or at leaſt have found it 
in quantities ſcarcely perceptible. Thoſe who have made ex- 
petiments on ſome of theſe waters have allowed them to con- 
tain eicher ſulphureous ſpirit, or an alkaline ſulphure. Venel 
aid Monnet are the firſt who oppoſed this opinion; the latter, 
in particular, nearly diſcovered the truth, when he conſidered 
ulpbureous waters as impregnated merely by the vapour of 
wer of ſulphur. Rouelle the younger likewiſe affirmed, that 
theſe fluids might be imitated by agitating water in contact 
with air, diſengaged from an alkaline ſulphure by an acid. 
bergman carried this doctrine much farther, by examining the 
properties of ſulphurated hydrogen gas, which we have ſpoken 
of under the article Sulphur : he has proved that this gas mi- 
teralizes ſulphureous waters, which he therefore calls hepatic 
waters, and has directed methods of aſcertaining the preſence 
ſulphur, Notwithſtanding theſe diſcoveries, Duchanoy, 
peaking of ſulphureous waters, admits of ſulphare, ſome. 
nes alkaline, ſometimes calcareous, or aluminous. He fol- 
lows the opinion of Le Roy of Montpellier, who, as we have 
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ſulphuric hydrogen gas. The waters of Bareges and Caute. 


Theſe waters conſequently are not acidulous. The water ol 
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obſerved in the Hiſtory of Sulphur, propoſed a ſulphure with - 
baſe of magneſia in imitating theſe waters. It appears in fag 
to be true, that there are waters which contain a ſmall quan- 
tity of ſulphure, while there are others which are mineralized 
only by ſulphurated hydrogen gas. In this caſe it will be ne. 
ceſſary to diſtinguiſh ſulphureous waters into two orders 
1. Thoſe which contain a ſmall quantity of alkaline or calcare. 
ous ſulphure ; and, 2. Thoſe which are only impregnated with 


rets, and the Bonnes waters, appear to belong to this ſirſt or- 
der; and thoſe of St. Amant, Aix la Chapelle, and Montmo. 
rency, appear to belong to the ſecond, Moſt of theſe water; 
are thermal, but that of Montmorency is cold. 


CLass IV. Ferruginous Waters. 


Iron being the moſt abundant of metals, and the moſt ſuſ- 
ceptible of alteration, it is not to be wondered at that water 
eaſily becomes charged with it, and conſequently that the ſer- 
ruginous waters are the moſt abundant and moſt common of 20 
mineral waters. Modern chemiſtry has thrown great light on 
this claſs of waters; they were formerly ſuppoſed to be al! 
impregnated with ſulphat of iron. Monnet has aſcertained | 
that moſt of them do not contain this ſalt, and he ſuppoſed that 
the iron is diſſolved without the intermedium of an acid. It 
is at preſent known, that the iron is not in the ſtate of fulphat, 
but is diſſolved by means of the carbonic acid, and forms the 
ſalt which we have called Carbonat of Iron. Lane, Rouelle, 
Bergman, and many other chemiſts, have put this out of doubt. 
The greater or leſs quantity of carbonic acid, and the ſtate 0: 
the iron in waters of this kind, render it neceſſary to diſtin- 
guilh the preſent claſs into three orders. 

The firſt order comprehends martial acidulous waters, in. | 
which the iron is held in ſolution by the carbonic acid, hole 
ſuperabundance renders them briſk and ſubacid, The water: | 
of Buſſang, Spa, Pyrmont, Pouhon, and La Dominique de Vals, 
are of this firſt order, 

The ſecond contains ſimple martial waters, in which the iron 
is diflolved by the carbonic acid, without exceſs of the latter. 
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forges, Aumale, and Conde, as well as the greater number of 
ferruginous waters, are of this order; this diſtinction of ferru- 

ginous waters was made by Duchanoy. 
zut we add a third order, after Monnet, which is that of 
| waters containing ſulphat of iron. Though theſe are extreme- 
0 tate, yet ſome of them are found. Monnet has placed the 
waters of Paſſy in this order. Opoix admits the ſulphat of 
iron, even in a conſiderable quantity, in the waters of Provins. 
t is true, that De Fourcy denies its exiſtence, and confiders the 
iron of theſe waters as diſſolved by carbonic acid. But no de- 
ciion can be made reſpecting this ſubje&, becauſe the reſults 
of theſe chemiſts entirely diſagree, and require new experi- 
ments to be made, It muſt be added, that the iron is not 


of lime, various muriatic ſalts, &c. However, as the metal 
they contain is the principal baſis of their properties, they muſt 
be called ferruginous, in conformity with the principles we 
have laid down *. | 
As to the ſaponaceous waters admitted by Duchanoy, we 
muſt wait till chemical and medical experiments have aſcer- 
tained the cauſe of their ſaponaceous property, which this 
phyſician attributes to alumine ; as well as of the effects they 
may produce in the animal economy, as medicines, by virtue 
of this property. 
From theſe details we find, that all mineral and medicinal 
aters are divided into nine orders, via. 
Cold acidulous waters. 
Hot or thermal acidulous waters, 
Sulphuric ſaline waters. 
Muriatic ſaline waters. 
Simple ſulphureous waters. 
Sulphurated gaſeous waters. 
Simple ferruginous waters, 


ä 


11. 


* In the enumeration of waters divided into claſſes, we do not mention thoſe 
which may contain arſenic and copper, becauſe they are true poiſons. We like- 
Vile omit uch waters as contain ammoniacal ſalts, and extractive matters pro- 
Gced by the putreſaction of organic matters on which they have ſtood. Theſe 
Waters are not medicinal. 


found alone in theſe waters, but is mixed with chalk, ſulphat 
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Ferruginous and acidulous waters. 
Sulphuric ferruginous waters. 


6 IV. Examination of Mineral W aters, according to their Plyfual 
Properties. ; 


After having ſhown the different matters which may he 
found in waters, and exhibited a {light {ketch of the method in 
which they may be divided into claſſes and orders, according 
to their principles, it will be neceſſary to mention the methods 
of analyſing them, and diſcovering with the greateſt poſſible 
degree of accuracy, the ſubſtances they hold in ſolution. This 
analyſis has been juſtly conſidered as the moſt difficult part of 
chemiſtry, fince it requires a perfect knowledge of all che. 
mical phenomena, joined to the habit of making experi. 
ments. To obtain an accurate knowledge of the nature of any 
water propoſed to be examined, 1. The fituation of the ſpring, 
and the nature of the ſoil, more eſpecially with reſpect to mi- 
neral ſtrata, muſt be carefully obſerved ; for this purpoſe 
cavities may be dug to different depths, in order to diſcover, 
by inſpection, the ſubſtances with which the water may be 
charged. 2. The phyſical properties of the water itſelf, ſuch 
as its taſte, ſmell, colour, tranſparence, weight, and tempera- 
ture, muſt next be examined; for this purpoſe, two ther- 
mometers, which perfectly agree, and a good hydrometer, mult 
be provided. Theſe preliminary experiments require likewile 
to be made 1n the different ſeaſons, different times of the day, 
and eſpecially in different ſtates of the atmoſphere ; for a con- 
tinuance of dry weather, or of abundant rain, has a fingular 
influence on waters, Theſe firſt trials uſually ſhow the clals 
to which the water under examination may be referred, and 
direct the method of analyſis. 3. The depoſitions formed i 
the bottom of the baſons, the ſubſtances which float on the 
water, and the matters which riſe by ſublimation, form like. 
wiſe an object of important reſearch, which muſt not be ne- 
glected. After this preliminary examination, the proper an. 
lyſis may be proceeded on, which is made after three methods, 

by re-agents, by diſtillation, and by evaporation. 


2 


MINERAL WATERS. 449 


v. The Examination of Mineral Waters by Re-agents. 


Theſe ſubſtances, which are mixed with waters, in order to 
vſcorer the nature of the bodies held in ſolution by ſuch 
waters, from the phenomena they preſent, are called re-agents. 

The beſt chemiſts have always conſidered the uſe of re- 
ents as a very uncertain method of diſcovering the prin- 
ples of mineral waters. This opinion is founded on the con- 


letations that their effects do not determine in an accurate 


manner, the nature of the ſubſtances held in ſolution in wa- 
ters; that the cauſe of the changes which happen in fluids by 
their addition is often unknown: and that in fact, the ſaline 
matters uſually applied in this analyſis, are capable of pro- 
ucing 2 great number of phenomena, reſpecting which it is 
often difficult to form any deciſion. For theſe reaſons, moſt 
chemiſts, who have undertaken this analyſis, have placed little 
dependence on the application of re-agents. They have con- 
cuded, that evaporation affords a much ſurer method of aſcer- 
uining the nature and quantity of the principles of mineral 
waters; and it is taken for granted, in the beſt works on the 
malyſis of theſe fluids, that re-agents are only to be uſed as 
ſecondary means, which at moſt ſerve to indicate or afford a 
probable gueſs of the nature of the principles contained in wa- 
ters; and for this reaſon, modern analyſts have admitted no 
more than a certain number of re- agents, and have greatly di- 
niniſhed the liſt of thoſe uſed by the earlier chemiſts, 

But it cannot be doubted at preſent, that the heat required 
o evaporate the water, however geutle it may be, muſt pro- 
luce ſenſible alterations in its principles, and change them in 
lach a manner, as that their reſidues, examined by the dif- 
ferent methods of chemiſtry, ſhall afford compounds differing 
om thoſe which were originally held in ſolution in the water. 
The loſs of the gaſeous ſubſtances, which frequently are the 
principal agents in mineral waters, ſingularly changes their 
ture, and befides cauſing a precipitation of many ſubſtances, 
which owe their ſolubility to the preſence of theſe volatile 
utters, likewiſe produces a re- action among the other fixed 
Watters, whoſe properties are accordingly changed. The phe- 


zomena of double decompoſitions, which heat is capable of 
V. III. | Ff 


. 
_— 
— 1 


* 


as 2 - 4 —_— p ' . I 
et erate en —̃ — 


— 


— _ 


- 
— 9 
2 5 = 4 a . — — . — 
— . — av, waar. Aram > — — — — — 
— - = * my — — — — — — 


=_—_ 
— 


-— — — —ñ—— ——— — ͤ— ũ — =» — —ͤ— . — — 
— — — —SG—ůamö— — — — 


450 MINERAL WATERS, 


producing between compounds that remain unchanged in col 
water, cannot be eſtimated and allowed for, but in conſequence 
of x long ſeries of experiments not yet made. Without enter. 
ing, therefore, more fully into theſe confiderations, it will be 
enough to obſerve, that this uflertion, whoſe truth is adaiitted 
by every chemiſt, ſufficiently ſhows, that evaporation is ng 
entirely to be depended on. Hence it becomes a queſtion, 
whether there be any method of aſcertaining the peculiar nz. 
ture of ſubſtances diſſolved in water without having recourſ: 
to heat; and whether the accurate reſults of the numerous ex. 
periments of modern writers afford any proceſs for correQing 
the error which might ariſe from evaporation, The following 
pages, extracted from a memoir communicated by myſelf to the 
Royal Society of Medicine, will ſhow, that very pure re. agent, 
_ uſed in a peculiar manner, may be of much greater uſe in the 
analyſis of mineral waters than has hitherto been thought, 
Among the conſiderable number of re-agents propoſed for the 
analyſis of mineral waters, thoſe which promiſe the moſt uſe. 
ful reſults are tincture of turnſole, ſyrop of violets, lime. wa. 
ter, pure and cauſtic potaſh, cauſtic ammoniac, concentrated 
ſulphuric acid, nitrous acid, pruſhat of lime, gallic alcohol, 
or ſpirituous tincture of nut-golls, the nitric ſolutions of mercury 
and of filver, paper coloured by the aqueous tincture of ſer. 
nambouc, which becomes blue by means of alkalis, the aqueous 
tincture of terra neil, which the ſame ſalts Honvert to a brown 
red, the oxalic acid to exhibit the ſmalleſt quantity of lime, and 
0 the muriat of barytes to aſcertain the ſmalleſt poſſible quantity 
of ſulphuric acid. 

The effeQs and uſe of theſe principal re-agents have been 
explained by all chemiſts, but they have not iuſiſted on the ne. 
ceflity of their ſtate of purity. Before they are employed, | 
33 of the utmoſt importance perfectly to aſcertain their nature, 

in order to avoid fallacious effects. Bergman has treated ver) 
amply of the alterations they are capable of producing. I 
eclebrated chemiſt affirms, that paper coloured with the, tine 
ture of turnſole becomes of a deeper blue by alkalis ; but that 
it is not altered by the carbonic acid. But as this colouring 
matter is uſeful chiefly to aſcertain the preſence of this actd, 
he directs its tincture in water to be uſed, ſufficiently dilu'2% 
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all it has a blue colour. He abſolutely rejects ſyrup of vio- 
lets, becauſe it is ſubject to ferment, and becauſe it is ſcarcely 
ver obtained without adulteration in Sweden Morveau adds 
1 a note, that it is eaſy to diſtinguiſh a ſyrup coloured by turn- 
ole, by the application of corrofive ſublimate, which gives it 
i red colour, while it converts the true ſyrup of violets to a 
green. 

Lime water is one of the moſt uſeful agents in the analy- 
5; of mineral waters, though few chemiſts have expreſsly men- 
'oned it in their works. This fluid decompoſes metallic ſalts, 
checially ſulphat of iron, whoſe metallic oxyd it precipitates ; 
t ſeparates alumine and magrefia from the ſulphuric and mu- 
ratic acids, to which theſe ſubſtances are frequeatly united in 
waters. It likewiſe indicates the preſence of carbonic acid, by 
ts precipitation. M. Gioanetti, a phyſician of Turin, has very 
ngeniouſly applyed it to aſcertain the quantity of carbonic acid 
contained in the water of St. Vincent. This chemiſt, after 
having obſerved that the volume or bulk of this acid, from 
which its quantity has always been eſtimated, muſt vary, ac- 
cording to the temperature of the atmofphere, mixed nine parts 
of lime water with two parts of the water of St. Vincent; he 
weighed the calcarecus earth formed by the combination of the 
carbonic acid of the mineral water with lime, and found, ac- 
cording to the calculation of Jaquin, who proves the exiſtence 
of thirteen ounces of this acid in thirty-two ounces of chalk, 
that the water of St, Vincent contained ſomewhat more than 
een grains. But as the lime water may ſeize the carbonic 
zid united with fixed alkali, as well as that which is at liber- 
tr, M. Gioanetti, to aſcertain more exactly the quantity of 
tlis laſt, made the ſame experiment with water deprived of its 
lengaged acid by ebullition. This proceſs may therefore be 
employed to determine, in an eaſy and accurate manner, the 
weight of diſengaged carbonic acid, contained in a gaſeous mi- 
teral water, 

One of the principal reaſons which have induced chemilts to 
conhider the action of re-agents in the analyſis of mineral waters 
is very fallacious, is, that they are capable of indicating fee 
reral different ſubſtances held in ſolution in waters, and that 
ts then very difficult to know exaRly the eflects they will 
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produce. This obſervation relates more eſpecially to potaſh, 
conſidered as a re- agent, becauſe it decompoſes all the (alt, 
which are formed by the union of acids with alumine, mane. 
fla, lime, and metals. When this 'alkali precipitates a mine. 
ral water, it cannot, therefore, be known by ſimple inſpection 
of the precipitate, of what nature the earthy ſalt, decompoſed 
in the experiment, may be. Its effect is ſtill more uncertain, | 
when the alkali made uſe of is ſaturated with carbonic acid, as 
is moſt commonly the caſe, ſince the acid to which it is united 
augments the confuſton of effects: for this reaſon, J propoſ: 
the uſe of very pure cauſtic potaſh, which likewiſe poſſeſſes 
an advantage over the efferveſcent alkali, viz. that of indicat. 
ing the preſence of chalk diffolved in a gaſeous water, by vir. 
tue of the ſuperabundant carbonic acid ; for it ſeizes this acid, 
and the chalk falls down of courſe. I have eſtabliſhed this 
fact, by pouring ſoap lees newly made, into an artificial gaſe. 
ous water, which held chalk in ſolution. The latter ſubſtance 
is precipitated in proportion as the cauſtic fixed alkali ſeizes 
the carbonic acid which held it in ſolution. By evaporating 
the filtrated water to dryneſs, I have obtained carbonat of ſo. 
da, ſtrongly efferveſcent with acids. The cauſtic fixed alkali 
likewiſe occaſions a precipitate in mineral waters, though they 
may not contain earthy falts ; for 1f they contain an alkaline 
neutral ſalt; of a leſs ſoluble nature, the additional alkali will 
precipitate it by uniting with the water, nearly in the ſame 
manner as alcohol dees. M. Gioanetti has obſerved this phe- 
nomenon in the waters of St. Vincent; and it may eaſil/ 
be ſeen by pouring cauſtic alkali into a folution of ſulphat 
of potaſh, or muriat of ſoda ; theſe twb ſalts being quickly 
precipitated. 

Cauſtic ammoniac is in general leſs productive of error 
when mixed with mineral waters; becauſe it decompoſes only 
ſalts, with baſe of alumine or magueſia, and does not precipi- 
tate the calcareous ſalts. It is neceſlary, however, to make 
two obſervations reſpectiug this ſalt: the firſt is, that it mult 
be exceedingly cauſtic, or totally deprived of carbonic acid; 
without this precaution, it decompoſes calcareous ſalts by dou- 
ble affinity: the ſecond is, that the mixture muſt not be {ett 
expoſed to air, when the effect of its action is required to be 
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inſpected ſeveral hours after it is added; becauſe, as M. Gio- 
anetti has well obſerved, this ſalt in a very ſhort time ſeizes 
the carbonic acid of the atmoſphere, and becomes capable of 
decompoſing calcareous ſalts, To put this important fact] out 
of doubt, I made three decifive experiments; ſome grains of 
ſulphat of lime, formed of tranſparent calcareous ſpar, becauſe 
chalk, or Spaniſh white, contain magneſia and river water, I 
livided this ſolution into two parts; into the firſt ] poured a 
few drops of very pure ſulphuric acid, recently made, and 
ery cauſtic ; this I put into a well-claſed bottle: at the end 
of twenty-four and forty-eight hours it was clear and tranſpa- 
rent, without any precipitate, and therefore no decompoſition 
had taken place. The ſecond portion was treated in the ſame 
manner with ammoniac, but placed in a veſſel which commu- 
nicated with the air by a large aperture: at the end of a few 
hours a cloud was formed near the upper ſurface, which con- 
inually increaſed, and was at laſt precipitated to the bottom. 
This depoſition efferveſced ſtrongly with ſulphuric acid, and 
formed ſulphat of lime. The carbonic acid contained in this 
precipitate was therefore afforded by the ammoniac which had 
attracted it from the atmoſphere. This combination of carbo- 
nic acid and ammoniac forms ammoniacal carbonat, capable of 
decompoling calcareous ſalts by double affinity, as Black, Jae- 
quin, and many other chemiſts have ſhown, and as may he 
akly proved, by pouring a ſolution of ammoniacal carbonat 
into a ſolution of ſulphat of lime, which is not rendered turbid 
by cauſtic ammoniac. Laſtly, To render the theory of this 
ſecond experiment clearer, I took the firſt portion to which the 
cauſtic ammoniac had been added, and which, having been 
kept in a cloſe veſſel, had loſt no part of its tranſparency, I 
reverſed the bottle which contained it, over the funnel of a 
rery {mall pneumato- chemical apparatus, and by the aſſiſtance 
of a ſyphon, I paſſed into it carbonic acid gas, diſengaged from 
the efferveſcent fixed alkali by ſulphuric acid. In proportion 
5 the bubbles of this acid paſſed through the mixture, it be- 
came turbid in the ſame manner as lime water: by filtration 
2 preeipitate was ſeparated, which was found to be chalk, find 
the water, by evaporation, afforded ammoniacal ſulphat: gaſe- 
aus water, or the liquid carbonic acid, produced the ſame de- 
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compoſition in another mixture of ſulphat of lime, and cauſtic 
ammoniac. This deciſive experiment clearly ſhows, that am. 
moniac decompoles ſulphat ot lime by double affinicy, and by 
means of the carbonic acid. Hence we ſee, that hen it is re. 
quired to preſerve a mixture of the mineral water with am. 
moniac for ſeveral hours (which is ſometimes neceſlary, be. 
cauſe it does not decompole certain earthy falts, but very flow. 
ly), the experiment mult be made in a veſſel which can be a0. 
curately cloſed, in order to prevent the contact of air, which 
would falſify the reſult. This precaution, which is of great 
importance in the uſe of all re-agents, is likewiſe mentioned 
by Bergman and Gioanetti, To theſe I ſball add another ob. 
ſervation concerning the uſe of atnmoniac : As it is a matter 


of confiderable difficulty to preſerve ammoniac in the ſtate of 


perfect cauſticity, though it is neceſſary to be had in ſuck a 
itate, for the analyſis of mineral waters, a very fimple expe- 
dient, which J have often uſed with ſucceſs, may be applied 
in this caſe. It 1s to pour a ſmall quantity of ammoniac into 
a retort, whoſe neck is plunged in the mineral water: when 
the retort is {lightly heated, the ammoniacal gas becomes di- 
engaged, and paſſes highly cauftic into the water. If it occi- 
ſions a precipitate, it may be concluded that the mineral water 
contains ſulphat of iron, which may be known by the colour 
of the precipitate, or otherwiſe that it contains ſalts, with baſe 
of aluminous or magneſian earth. Generally this precipitate 
is formed by the chalk which was held in ſolution in the wa- 
ter, by means of the carbonic acid; ammoniac abforbs this 


acid, and the chalk is depofited. It is diftcult to determine 


from the phyſical properties of the earthy precipitate formed 
in waters by cauſtic ammoniac, to which of the two laſt bales 
it is to be attributed; yet the manner in which jt is formed 
may ſerve to decide. Six grains of ſulphat of magneſia were 


diſſolved in four ounces of diſtilled water, and ſix grains cf 
alum in an equal quantity of the ſame fluid : through each et 


theie ſolutions a ſmall quantity of ammoniacal gas was paſſed: 
the firſt ſolution immediately became turbid, while the latter 
did not begin to exhibit a-precipitate till twenty minutes after. 
Theſe mixtures were carefully included in well-cloſed botties. 
The ſame phenomenon took place with the nitrats and muriats 
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if magneſia and alumine, diſſolved in equal quantities of diſtil- 
ed water, and treated in the ſame manner. The quickneſs or 
lowneſs of the precipitation of a mineral water, by the addition 
of ammoniacal gas, therefore affords the means of aſcertaining 
he nature of the earthy ſalt decompoſed by this gas. In general, 
ts with baſe of magneſia, are much more uſually met with 
zn thoſe with baſe of aluminous earth, Bergman has ob- 
pred, that ammoniac is capable of forming with ſulphat of 
monefia a compound, in which a portion of this neutral ſalt 
combined, without decompoſition, with a portion of ammo- 
niacal ſulphat. This non-decompoſed portion of ſulphat of 
magnefia may probably form with the ammoniacal ſulphat a 
mixed neutral ſalt, ſimilar to the ammoniaco-mercurial muriat, 
or il alembroth, The ammoniac does not, therefore, precip 
ate the whole of the magneſia, and conſequently does not ac- 
curately exhibit the quantity of h at, of which that 
erth is the baſe. For this reaſon lime water, in my opinion, 
j preferable for aſcertaiuiug the nature and quantity of ſalts 
with baſe of magneſia contained ia mineral waters. It has 
likewiſe the property of precipitating the ſalts with aluminous 
bale much more abundantly and readily than ammoniacal gas“. 

The concentrated ſulphuric acid precipitates a white powder 
from water which contains barytes, according to Bergman; 
but, az the ſame chemiſt obſerves, that this earth is ſeldom 
found in mineral waters, it will not be neceilary to enlarge on 
the effects of this re-agent. When it produces an efferveſ- 
cence, or bubbles in water, it indicates the preſence of chalk, 
carbonat of ſoda, or pure carbonic acid: each of theſe ſub- 
ances may be diſtinguihed by certain peculiar phenomena. 
If water containing chalk be heated after the addition of ſnl. 
phuric acid, a pellicle and depoſition of tulphat of lime are 
von formed, which does not happen with waters which are 
impiy alkaline. At firſt conſideration it may ſeem that the 
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ic may be obſerved, that I repcat many facts already explained in the courſe 
ei this work, which 1 have thought proper to do, in order to render this ſmall 
leatiſe on the analyfis of mineral waters more perſpicuous and complete, aad to 
wile, in one view, all the knowledge which appears to be indiſpenſably necet- 
cy to be poſleſſed by ſuch as undertake this ſpecies of analyſis, 
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ſulphat of lime ought to be precipitated as ſoon as the ſulphu- 
ric acid is poured into water containing chalk; this, however, 
very ſeldom happens without the aſſiſtance of heat, becauſe 
theſe waters moſt commonly contain a ſuperabundance of car. 
bonic acid which favours the ſolution of the ſulphat of lime, 
and of which it 1s neceſſary to deprive them before the (al: 
can be precipitated. This fact may be ſhown, in the cleateſt 
manner, by pouring a few drops of concentrated ſulphuric aci 
into a certain quantity of lime water which has been precipi- 
tated, and afterwards rendered clear by the addition of carbo- 
nic acid: if the lime water be highly charged with regenerat- 
ed calcareous earth, a precipitate of ſulphat of lime is thrown 
down in a few minutes, or more {lowly in proportion as the 
carbonic acid is ſet at liberty. If no precipitate be afforded by 
ſtanding, as will be the caſe when the quantity of ſulphat of 
lime is very ſmall, and the ſuperabundant carbonic acid con. 
fiderable, the application of a ſlight degree of heat will cauſe x 
pellicle of calcareous ſulphat, and a precipitate of the ſame 
nature to be formed, | 

The nitrous acid is recommended þy Bergman to precipitate 
ſulphur from hepatized waters. The experiment may be mad: 
by pouring a few drops of the brown and fuming acid on di. 
ſtilled water, in which the gas diſengaged from cauſtic alka- 
line ſulphure, heated in a retort, has been received. This ar- 
tificial hepatic water, which does not conſiderably differ from 
natural ſulphureous waters, except in the circumſtance of it: 
being more difficult to filter, and its always appearing fome- 
what turbid, affords a precipitate in a few ſeconds, by the ad- 
dition of nitrous acid; the precipitate is of a yellowilh white 
when collected on a filter and dried, it burns with the flame 
and ſmell of ſulphur, and in other reſpects has every character 
of that inflammable body. Nitrous acid ſeems to alter ſulphu- 
rated hydrogen gas in the ſame manner as it does all other in- 
flammable ſubſtances, by virtue of the great quantity of oxygen 
it contains. Scheele has recommended the oxygenated murl- 
atic acid to precipitate the ſulphur from waters of this nature; 
only a very ſmall quantity of it muſt be uſed, otherwiſe the 
ſulphur will be burned and reduced to the Rate of ſulphuric 
acid, as J have obſerved of the water of Montmorency. Sal. 
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phureous acid precipitates the ſulphur very . from wa- 
tem which contain it. 

There are few re- agents, whoſe mode of action is leſs known 
than that of the alkaline lixivium of blood, which has been 
called phlogi/ficated alkali ; it has been long fince aſcertained, 
that this liquor contains Pruſſian blue, or pruſſiat of iron, ready 
formed ; it has been thought that this blue might be ſeparated 
by the addition of an acid ; and. in this ſtate it has been pro- 
yoſed as a ſubſtance capable of exhibiting iron exiſting in mi- 
ceral waters. Nothing can be more uncertain than the com- 

ſeparation of pruiſiat of iron from this pruſſiat of potaſn 
made with blood. This lixivium ought therefore to be no 
longer uſed as a re-agent. Macquer having difcovered that 
Pruſhan blue is decompoſed by alkalis, propoſed potaſh ſatu- 
rated with the colouring matter of this blue, as a teſt to aſ- 
certain the preſence of iron in mineral waters. But as the li- 
quor itſelf likewiſe contains a ſmall quantity of Pruſſian blue, 
which may be ſeparated by means of an acid, as Macquer has 
hown, Baume adviſes that two or three ounces of diſtilled: vi- 
negar be added to each pound of this Pruſſian alkali, and di- 
zelted in a gentle heat, till the whole of the Pruſſian blue is 
precipitated ; after which pure fixed alkali is to be added to 
aturate the acid of vinegar. Notwithſtanding this ingenious 
proceſs, I have obſerved, that the Pruſſian alkali, purified by 
vinegar, depoſites Pruſſian blue in proceſs of time, more eſpe- 
cially by evaporation. M. Gioanetti made the ſame obſerya- 
tion by evaporating the Pruſſian alkali, purified, by the method 
of Baume, to dryneſs : he has propoſed two proceſſes for ob- 
taning this liquor in a ſtate of purity, and totally exempt from 
iron; the one conſiſts in ſuperſaturatipg the Pruſſian alkali 
with diſtilled vinegar, evaporating it to dryneſs by a gentle 
heat, diſſolving the remaining maſs in diſtilled water, and fil- 
trating the ſolution ; all the Pruſſian blue remains on the filter, 
and the liquor which paſſes through contains none at all. The 
other proceſs conſiſts in neutralizing the alkali with a. ſolution 


of alum, from which, after filtrating, the ſulphat of potaſh is 


ſeparated by evaporation. Theſe two liquors do not afford a 
particle of Pruſſian blue with the pure acids, nor by evapora- 
lion to dryneſs. The lime water, ſaturated with the colour- 
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ing matter of Pruſſian blue, mentioned by us, in treating on 
iron, does not require theſe preliminary operations: whe: 
poured on a ſolution of ſulphat of ron, it immediately form; 
pure Pruſſian blue without any mixture of -green, Acid. 
only precipitate a few particles of Pruſſian blue from this re. 
agent ; it therefore does not contain iron, aud coniequently i 
preferable to the Pruſſian alkalis, in the aſſay of mineral wa. 
ters. This phenomenon doubtleſs depends on the action of the 
lime, which, when diſſolved in water, is far from having the 
- ſame efficacy on iron as alkalis have. This pruſſiat of lime 
ſeems to be exceedingly well adapted to diſtinguiſh ferruginous 
waters, whether they be gaſeous or ſulphuric. In fact, the 
carbonic gas, which holds iron in ſolution in waters being of 
an acid nature, decompoſes Pruſſian lixiviums by the way of 
double affinity, as well as ſulphat of iron. I have tried prul. 
fiat of lime on Spa waters, and thoſe of Paſſy, and I immedi. 
arely obtained a very perceptible blue in the former, and very 
abundant in the latter. Thus, therefore, 1s a liquor very eek. 
ly prepared, which does not contain the ſmalleſt portion of 
Pruſſian blue, and is exccedingly well calculated to exhibit the 
preſence of ſmall quantities of iron in waters. It is a kind of 
neutral ſalt, formed by the pruſſic acid, or the colouring part 
of the blue and lime. I have obſerved, in the foregoing part 
of this work, in treating of iron, that Scheele made the ſame 
inferences as myſelf concerning the utility of this proof liquor, 
which was mentioned by me as early as the year 17880. 
Nat-galls, as well as all other bitter and altringent vege- 
tables, ſuch as oak bark, the fruit of the cypreſs tree, the 
huſks of nuts, &c: have the property of precipitating ſolutions 
of iron, and exhibiting that metal of different colours, accord- 
ing to its quantity, its ſtate, and that of the water in which it 
is diſſolved. This colour in general is of all ſhades, from a 
pale roſe to the deepeſt black. It is well known that the pur- 
ple colour, aſſumed by waters, with the tincture of nut-galls, 
is not a proof that they contain iron in its metallic ſtate, fince 
the ſulphat and carbonat of iron likewiſe aſſumes a purple co- 
lour by the infuſion of nut-galls. The differences of colour ob- 
ſerved in theſe preciptations, depend rather on the quantity of 
iron, its greater or leſs degree of adheſion to the water, and 
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he more or leſs advanced ſtate of decompolition of the ſolution, 
«latively to the quantity of oxygen contained in the iron. 
he have already obſerved, that the aſtringent principle is a 

aliar acid, fince it unites with alkalis, converts blue vege- 
able colours to a red, decompoſes alkaline ſulphures, and com- 
ines with metallic oxyds. Nut-galls in powder, the infuſion 
{this ſubſtance in water, made without heat, and the tincture 
y alcohol, are uſed to aſcertain the preſence of iron in mine- 
waters. The tincture is preferred, becauſe it is not ſub- 
+4 to become mouldy as the aqueous ſolution is. The diſtil- 
ied products of nut-galls likewiſe colour ferruginous ſolutions. 
The infuſions in acids, alkalis, oils, and ether exhibit the 
me phenomenon. The iron precipitated by this matter 
dom acids is in the tate of gallat of iron, and forms a kind 
of neutral ſalt, which, though very black, is not attracted by 
the magnet. It diſſolves ſlowly, and without ſenſible efferveſ- 
ence in acids, but loſes theſe properties by the action of fire, 
ind is then attracted by the magnet. The nut-gall is ſo effica- 
dous a re-agent, that a fingle drop of its tincture colours in 
the ſpace of five minutes, with a purple tinge, three pints of 
water, which contains only the twenty-fifth part of a grain of 
ſulphat of iron. All theſe phenomena proceed from the great 
ality with which the matter of nut-galls burns, and from its 
readily abſorbing from the iron a portion of the oxygen it con- 
nins, paſſing by this means to the ſtate of a black oxyd or 
Ethiops, the ſmalleſt quantity of which is very perceptible in 
traaſparent liquors. 

The two laft re-agents we ſhall propoſe for the examination 
of waters, are ſolutions of filver and of mercury in the nitric 
zd. Theſe have uſually been employed to exhibit the pre- 
lence of the ſulphuric, or muriatic acids in mineral waters ; 
but many other ſubſtances, which do not contain the ſmalleſt 
portion of thoſe, are likewiſe precipitated by theſe ſolutions. 
The white and heavy ftriz which the nitrat of ſilver exhibits 
n water, that contains no more than half a grain of muriat of 
loda in the pint, aſcertains the preſence of the muriatic acid 
with great certainty and facility ; but they do not in the ſame 
manner indicate the preſence of the ſulphuric acid, fince, ac- 
cording to Bergman's eſtimate, at leaſt thirty grains of ſulphat 
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of ſoda muſt exiſt in the pint of water, in order to produce 1 
immediate ſenſible effect. To this we may add, that fixed al. 
kali, chalk, and magneſia, precipitate the nitric ſolution of $1. 
ver in a much more evident manner, and conſequently that 
the precipitation formed in a mineral water by this ſolution is 
inſufficient to determine with preciſion, the ſaline or earthy 
ſubſtances from which it. aroſe. 

The ſolution of mercury by the nitric acid, is ſtill more 
productive of error: it not only indicates the preſence of the 
ſulphurie and muriatic acids in waters, but it is likewiſe pre. 
cipitated by the earthy and alkaline carbonats, in a yellowiſh 


powder, which might be miſtaken for an effe& of the ſulphu. 


ric acid. It has been commonly ſuppoſed, that the very abun. 
dant white precipitate which it forms in water, is owing to 
the preſence of a muriatic ſalt; yet mucilaginous and extrac- 
tive ſubſtances exhibit the ſame phenomenon, as is now well 
known to all chemiſts. Befides, theſe ſources of error and un- 
certainty, dependent on the property which ſeveral ſubſtances 
have, of producing fimilar precipitates with the nitric ſolu. 
tion of mercury, there are likewiſe others which depend on 
the ſtate of this ſolution itſelf, and which it is of the ut- 
moſt conſequence to know, in order to avoid very conſiderable 
errors in the analyſis of waters. Bergman has mentioned 
ſome of tle remarkable differences obſerved 1n this ſolution, 


according to the manner in which it is made, either with or 


without heat, more particularly with reſpe& to the colour of 
the precipitates it affords by different intermediums ; but he 
does not ſay a word concerning the property this ſolution pol- 
ſeſſes, of being precipitated by diſtilled water, when it is bigh- 
ly charged with the oxyd of mercury ; though Monnet men- 
tioned this fact in his treatiſe on the diſſolution of metals, 
As this ſubje& is of great importance in the analyſis of waters, 
I have endeavoured by a very minute inveſtigation to arrive at 
ſome degree of certainty concerning it, and I have ſucceeds 
ed as ſhall preſently appear by very ſimple means. I have 
made a great number of ſolutions of mercury, in very pute 
nitric acid, with different doſes of theſe two ſubſtances, with 
heat and in the cold, and with acids of very different ſtrengtis. 
Theſe experiments have afforded the following reſults, 


MINERAL WATERS. 461 


1, Solutions made in the cold, became charged more or leſs 
readily with different quantities of mercury, according to the 
kgree of concentration of the nitric acid; but whatever the 
quantity of mercury diſſolved in the cold by the concentrated 
acid may be, no part of it will be precipitated by mere wa- 
ter, I have diſſolved in the cold two drachms and a half of 
weighing one ounce four drachms and five grains, in a bottle 
which contained an ounce of diſtilled water: the combination 
wok place with the utmoſt rapidity ; very denſe nitrous gas 
eſcaped, together with aqueous vapours, diſſipated. by the heat 
of the mixture, amounting to more than one-fourth of the 
acid. This ſolution was of a deep green, and very tranſpa- 
rent, I poured a few drops into half an ounce of diſtilled 
vater: ſome white ſtriæ were formed, which were diflolved 
by agitation, and afforded no precipitate, though it was the 
moſt ſaturated ſolution I could make in the cold, and preſent- 
ed the greateſt degree of commotion, efferveſcence, and red va- 
pours, during the combination of the mercury and acids, As 
it had depoſited cryſtals, I added two drachms of diſtilled wa- 
ter, which diſſolved the whole without any appearance of pre- 
cipitation, With much greater ſafety, therefore, may ſuch ſo- 
lutions, as have been made in the cold with common nitric 
cid, and half their weight of mercury, be uſed in the analyſis 
of mineral waters, for they will never afford a precipitate by 
the addition of mere water. 

2. The weakeſt nitric acid ſtrongly heated on mercury, will 
difolye a larger quantity than the ſtrongeſt acid in the cold: 
the ſolution, which 1s of a light yellow colour, will appear 
thick and oily, and will afford by ſtanding, an irregular yel- 
lowiſh maſs, which may be changed into a beautiful turbith 
by the addition of boiling water; this ſolution poured into 
iſtilled water, forms a very abundant precipitate of a yellow 
colour, fimilar to #urbith., A ſolution made in the cold, exhi- 
bits the ſame reſult, if it be ſtrongly heated, ſo as to diſengage 
a large quantity of nitrous gas. Theſe ſolutions made with 
heat, ought therefore to be excluded from the analyſis of mine- 
ral waters, becauſe they are decompoſable by diſtilled water. 

3- The two ſolutions appear to differ from each other in the 


3 


mercury, in two drachms of nitrous acid red and fuming, 
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quantity of oxyd of mercury, which is much greater in that 
which is precipitated by the water, than in that which is not 


decompoſable by that fluid. I have. proved this, by evaporck. 


ing equal quantities of both theſe ſolutions in an apothecary'; 
phial, to reduce them into red precipitate, and I obtained one. 
fourth more of this precipitate from the ſolution, which is de. 
compoſed by water, than from that which is not rendered tut. 
bid. The ſpecific gravity likewiſe appeared to me to he 2 
good method of aſcertaining the relative quantities of oxyd of 
mercury contained in theſe different fluids. I compared 
weights of equal mafles of three mercurial nitrous ſolutions ; 
the one, which was not at all precipitated by diſtilled water, 
and was the reſult of the firſt mentioned experiment, weighed 
one ounce one drachm and fixty-ſeven grains, in a bottle 
which contained exactly an ounce of diſtilled water. The fe. 
cond ſolution was made by a very gentle heat, and produced 
a {light opal colour with diſtilled water, and ſcarcely any ſen. 
ſible quantity of precipitate. The ſame bottle contained one 
ounce. fix drachms twenty-four grains. Laſtly, A third mer- 
curial ſolution conſiderably heated, and which precipitated a 
true turbith mineral of a dirty yellow, by diſtilled water, 
weighed in the ſame bottle, one ounce ſeven drachms twenty. 
five grains. A deciſive experiment remained to be made to 
confirm this opinion {till more perfectly: if the ſolution preci- 
pitated by water, owed this property to a quantity of mercu- 
rial oxyd, too large with reſpect to the acid, it would of coutſe 
loſe that property by the addition of acid; this accordingly 
happened. Aquafortis was poured on a ſolution which was 
decompoſed by water, and it ſoon acquired the property of no 
longer being precipitated, and was abſolutely in the ſame ſtate 
as that which had been made {lowly at firft, by the mere heat 
of the atmoſphere. Monnet has mentioned this proceſs, 5 4 
means of preventing cryſtals of mercurial nitrat from becomin: 
converted into oxyd by the contact of the air. It is by a cou- 
trary proceſs, and by evaporating a portion of the acid of 2 
good ſolution, which is not precipitated by water, that it 15 
converted into a ſolution much more ſtrongly charged with 
mercurial oxyd, and conſequently capable of being decompoſ- 
ed by water; its original property may be reſtored by tue 
1 
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Adition of a quantity of ncid, equal to that which it loſt by 
craporation. 

guch are the different conſiderations which I have thought 
+ neceflary to exhibit, that the effects of re-agents on waters 
may be better aſcertained ; but whatever may be the degree 
of precifion to which reſearches of this nature may be carried; 
owe ver extenſive the knowledge we may have acquired con- 
cerning the degrees of purity, and the different fates of ſuch 
wbſtances as are combined with mineral waters, for the pur- 
pole of diſcovering their principles, if it ſtill remains a fact 
that each of theſe re-agents 1s capable of indicating two or 
uree diſlerent ſubſtances diſſolved in theſe waters, the reſult 


of their action will always be ſubje& to uncertainty. Lime, 


for example, ſeizes the carbonic acid, and precipitates ſalts with 
the baſe of alumine, and of magneſia, as well as the metallic 
ats. Ammoniac produces the ſame effect. Fixed alkalis, be- 
des the above-mentioned ſalts, precipitate thoſe with baſe of 
lime. The calcareous pruſhat, the pruſſiat of potaſh and gal- 
lic alcohol, precipitate the ſulphat and carbonat of iron. The 
nitric ſolutions of filver and of mercury, decompoſe all the 
ſulphuric and muriatic ſalts, which may be various both in 
quantity and in kind, in the ſame water, and are themſelves 
decompoſable by alkalis, chalk, and magneſia. Among this 
great number of complicated effects, how ſhall we diftinguiſh 
that which takes place in the water under examination, or by 
what means ſhall we aſcertain whether it is ſimple or com- 
pounded ? 

Theſe queſtions, though very difficult, for the time when the 
expedients of chemiſtry were little known, are nevertheleſs 
capable of being diſcufſed in the preſent ſtate of our knowledge. 
[ muſt firſt obſerve, that the nature of re- agents being much 
better known at prefent than it was ſome years ago, and their 
te. action on the principles of water better aſcertained, it may, 
therefore, be ſtrongly preſumed that their application may be 
much more advantageouſly made than has hitherto been ſup- 
poſed : nevertheleſs, among the great number of excellent che- 
mits who have attended to the analyſis of waters, Meflrs. 
Baume, Bergman, and Gioanetti, are almoſt the only perſons 
Who haye been aware of this great advantage. We have been 
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long in the habit of examining mineral waters by re. agents, in 
very ſmall doſes, and often in glaſſes : the phenomena of the 
precipitations obſerved have been noted down, and the experi. 
ment carried no further. Baume adviſes, in his chemiſtry, that 
a conſiderable quantity of the mineral water, under examination, 
ſhould be ſaturated with fixed alkalis and with acids, that the 
precipitates be collected, and their nature examined, Bergman 
apprehended that the quantity of the principles contained in 
waters might be judged of from the weight of the precipitate; 


obtained in theſe mixtures. Several other chemiſts have like. 


wife employed this method, but always with a view to certain 
particular circumſtances; and no one has hitherto propoſed to 
make a connected analyſis of mineral waters by this means, 
To ſucceed in this analyfis, I think it would be proper to mix 
ſeveral pounds of the mineral water with each re-agent, till the 
latter ceaſes to produce any precipitate ; the precipitate ſhould 
then be ſuffered to ſubſide during the time of twenty-four 
hours, in a veſſel accurately cloſed ; after which the mixture 
being filtered, and the precipitate dried and weighed, the ope- 
rator may proceed to examine it by the known methods. In 
this manner the nature of the ſubſtance will be clearly acer. 
tained, on which the re- agent has acted, and the cauſe of the 
decompoſition may conſequently be inferred. A certain order 
may be followed in theſe operations, by mixing the waters 
firſt with ſuch ſubſtances as ſtand leaft capable of altering 
them, and afterwards paſling to other ſubſtances capable of 
producing changes more varied and difficult to explain, The 
following method is that which I commonly uſe in this kind of 
analyſis. After having examined the taſte, the colour, the 
weight, and all the other phyſical properties of a mineral wa- 
ter, I pour four pounds of lime water on an equal quantity ot 
the fluid; if no precipitate is made in twenty-four hours, | 
am ſure that the water contains neither diſengaged carbonic 
acid, nor alkaline carbonat, nor earthy ſalts with the baſe of 
aluminous earth or magneſia, nor metallic ſalts. But it a pre- 
eipitate be formed, I filter the mixture, and examine the che- 
mical properties of the depoſited ſubſtance ; if it has no taſte, 
if it be inſoluble in water, or efferveſces with acids, or forms 


an inſipid and almoſt inſoluble ſalt by the addition of ſulphuric 
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cid," T conclude that it is chalk, and that the lime water has 
ied only on the carbonic acid diſſolved in the water. If, on 
de contrary, it is ſmall in quantity, and ſubſides very flowly ; 
it do not efferveſce, and affords with the ſulphuric acid a 
{yptic ſalt, or a bitter and very ſoluble ſalt, it is formed by 
nagneſia or aluminous earth, and often by both. I need not 
inter at large into the means of diſtinguiſhing theſe two ſub- 
3nces from each other, as they are ſufficiently explained in 
tie foregoing part of this work. I ſhall only add, that a ſuf- 
icient number of experiments ought to be made, to leave no 
toubt reſpecting their nature. 

After the examination by lime water, I pour on four other 
pounds of the fame mineral water, a drachm or two of ammo- 


nac perfectly cauſtic, or I cauſe ammoniacal gas, diſengaged by 


heat from the alkali, to paſs into the water. When the water 
i ſaturated, I leave it at reſt in a cloſe veſſel for twenty-four 
hours ; if a precipitate be afforded, it can only conſiſt of fer- 
raginous or magneſian, or aluminous ſalts, whoſe nature I 
:xamine by the different methods mentioned in the foregoing 
paragraph. But the action of ammoniacal gas being more fal- 
heious than that of lime water, which produces the ſame de- 
compoſitions, it muſt be obſerved that this laſt ſhould only be 
led as an aſſiſtant means, which does not afford reſults equally 
xcurate with thoſe produced by the former re-agent. 

When ſalts with baſe of aluminous earth, or magneſia, have 
been diſcovered by lime water, or by ammomacal gas, the 
ruſtic fixed atkalis may be uſed, to diſtinguith thoſe with 
ſe of lime, ſuch as ſulphat and muriat of lime: for this pur- 
pole | precipitate ſome pounds of the water, which I examine 
7 either of theſe liquid alkalis, till it no longer produces any 
lurdidneſs. As this alkali decompoſes ſalts with baſe of alu- 
ninous earth, as well as thoſe compoſed of lime: if the precipi- 
ate reſembles in its form, colour, and quantity, that which 


me water has afforded, it may be preſumed that the water 


foes not contain calcareous ſalt, and the chemical examination 

the precipitate uſually confirms this ſuſpicion ; but if the 

tixture is much more turbid than that made with lime water; 

[the depolition be much heavier, more abundant, and more 

readily afforded, the lime is mixed with magneſia or alumine. 
Vii. III. Gg 
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] aſcertain this by treating the precipitate after the din: 
methods before explauied. It may eafily be concluded, la: 
iron precipitated by re-agents, at the ſame time as the ige. 
terreſtrial ſubſtances, is eaſily known by its colour and i; 
taſte; and that the ſmall quantity of this metal ſeparated in 
theſe proceſſes, is not ſufficient to affect the reſults. 

It were uſeleſs to explain at large, the effects of Calphuric 
acid, nitrous acid, gall-1nts, or of the calcareous and alkaline 
pruſſiats, employed as re-agents on mineral waters. The ye. 
| neral account of theſe effects which I have already given may 
ſuſſice; I ſhall therefore only add, that when they are mixed 
in large doſes with theſe waters, and the precipitates collected, 
the nature and quantity of their principles, may be more ac. 
curately aſcertained, as has been done by Meſſrs. Bergman and 
| Gioanetti. But I ſhall dwell fome time on the products which. 
| the nitric ſolutions of filver or mercury afford when mixed 
with mineral waters, It is more particularly neceſſary to 
operate with large quantities of water, when theſe re. agent; 
are uſed, in order to determine the nature of the acids contain- 
ed in the waters. The analyſis of theſe fluids will be complete 
| 


— — — 


. when their acids are known, becauſe theſe are often combined 

with the baſes exhibited by the re- agents before. mentioned. 
The colour, the form, and the abundance of the precipitates 
| afforded -by the nitric ſolutions of mercury and filver, have 
1 hitherto exhibited to chemiſts the nature of the acids which 
l cauſed them. A thick and ponderous depoſition immediately 
1 formed by theſe ſolutions, denotes the muriatic acid: if it i; 
1 mall in quantity, white, and cryſtallized with the nitret of 
filver, or yellowiſh, and yellow and irregular when formed 
with that of mercury, and if it ſubſide but ſlowly, it is attri- 
buted to thc ſulphuric acid. But, as theſe two acids are often 
met with in the ſame water, and as alkali and chalk likewiſe 
decompoſe the ſolutions, the reſults or deductions made fron. 
the phyfical properties of the precipitates muſt be uncertain, 
It is therefore neceſſary to examine them more effeQually ; 
for this purpoſe, ſolutions of filver or of mercury, may be 
mixed with five or fix pounds of the water intended to be 
analyzed. The mixtures being filtered, twenty-four hours 
after, the precipitates muſt be dried, and treated according is 
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te methods of chemiſtry. If the precipitate afforded by the 


citric ſolution of mercury be heated in a retort, the portion of 


netal united with the muriatic acid of the waters will be vola» 
ized into mercurius dulcis, and that which is combined with 
he ſulphuric acid will remain at the bottom of the veſſel, and 
exhibit a reddiſh colour. Theſe two ſalts may likewiſe be 
itinguiihed by putting them on a hot coal: the ſulphat of 
nercury, if preſent, emits a ſulphureous acid, and aſſumes a 
ad colour; the mercurial muriat remains white, and is vola- 
ilized without exhibiting any ſmell of ſulphur. Theſe phe- 
nomena likewiſe ſerve to diſtinguiſh the precipitates which 
may be formed by the alkaline ſubſtances contained in water, 
face the latter do not emit the ſulphureous ſmell, and are not 
rolatile without decompoſition. 

The precipitates produced by the combination of mineral 
waters with the nitric ſolution of filver, may be as cafily ex- 
mined as the foregoing. Sulphat of ſilver being more ſoluble 
than the muriat of the ſame metal, diſtilled water may be ſuc. 
celsfully uſed to ſeparate theſe ſalts. Muriat of filver is 
known by its fixity, its fuſibility, and eſpecially in its being 
les eafily decompoſed than ſulphat of filver. This laſt, placed 
on hot coals, emits a ſulphureous ſmell, and leaves an oxyd of 
flver, which may be fuſed without addition. I do not here 
ſpeak of all the proceſſes chemiſtry affords for ſeparating or 
diſtinguiihing the two ſalts here mentioned: it is ſufficient that 
| lave pointed out ſome of them. 


VI. The Examination of the Mineral Water; by Diflillatioti. 


Diſtillation is uſed in the analyſis of waters, to aſcertain the 
aleous ſubſtances they may be united to. "Theſe ſubſtances are 
ther air, more or leſs pure, or carbonic acid, or ſulphurated hy- 
drogen gas. To aſcertain their nature and-quantity, ſume pounds 
the mineral water muſt be poured into a retort, ſufficiently 
large to contain it, without being filled more than half or two- 
thirds of its capacity; to this veſſel a recurved tube is to be 
adapted, which paſſes beneath an inverted veſſel filled with 
nercury, In this diſpoſition of the apparatus, the retort maſt 
be heated till the water perfectly boils, or till no more elaſtic 
ud paſſes over. When the operation 15 finiſhed, the quantity 
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of air contained in the empty ſpace of the retort mult be ſub. 
trated from the bulk of the gas obtained; the reſt conſills of 
aeriform fluid, which was contaied in the mineral water, whoſe 
properties may quickly be known by the proofs of a lighted 
taper, tincture of turnſole, and lime water; if it catches fire, 
and has a fetid ſmell, it is ſulphurated hydrogen gas; if it ex. 
tiaguiſhes the taper, reddens turnſole, and precipitates lime 
water, it 15 the carbonic acid ; laſtly, if it maintains combuſtion 
vithont taking fire, is without ſmell, and alters neither turn. 
{ole nor lime water, it is atmoſpheric air. It may happen that 
this laſt fluid may be purer than the air of the atmoſphere: 
in this caſe its degrees of purity may be judged by the manner 
in which it maintains combuſtion, or by mixing it with nitrous 
or hydrogen gas, in the evdiometers of Fontana and Volta, 
The proceſs uſed in obtaining gaſeous matters, contained in 
waters, 13 entirely modern. A moiſtened bladder was for. 
merly uſed, which was adapted to the neck of a bottle filled 
with mineral water; the fluid was agitated, and by the ſwelling 
of the bladder, an eſtimate was made of the quantity of gas 
cuntalued in the water. This method is now known to be fal- 
lacious, becauſe water cannot give out all its gas but by ebulli- 
tion, and becauſe the ſides of the moiſtencd bladder alter and 
decompole the elaſtic. fluid obtained. It is ſcarcely neceſſary to 
remark, that the phenomena exhibited by the water, during 
the eſcape of the gas, mult be carefully examined, and that a 
leſs quantity off water may be expoſed to diſtillation, 1n pro- 
portion as its taſte and ſparkling indicate that it contains a 
larger quantity of gas. 

Such is the method recommended by modern chemiſts to ob- 
tain the elaſtic fluids combined with waters: ] muſt obſerve, 
1. That this proceſs cannot be depended on, with regard to acidu- 
lous waters, unleſs the preſſure of the atmoſphere, and the 
ſtate of compreſſion of the elaſtie fluid under the glaſs veſſels, 
be more accurately accounted for ; and as this is not eably 
done, the abſorption of carbonic acid by lime water, propoſed 
by Gioanetti, appears to be preterable. 2. Though it has 
been recommended by Bergman to obtain ſulphurated hydro- 
gen gas from ſulphiureous waters, it does not anſwer, becauſe 
the heat of ebullition decompoſes the gas, and it is likewiſe de- 
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compoſed by the mercury, which is converted into ethiops, as 
bon as it comes in contact with this elaſtic fluid: for this rea- 
ſan, in my aualyſis of the waters of Enguien, near Montmo- 
ency, 1 have propoſed litharge to abſorh this gas in the cold, 
1nd to deprive ſuiphureous waters of their ſulphur. 


VII. The Examination ef Mineral I aters by Evaporation. 


Evaporation is generally conſidered as the moſt certain me- 
mod of obtaining all the principles of mineral waters. We 
are before obſerved, and here repeat, that the experiments of 
Venel and Cornette ſhow that long continued ebullition may 
decompoſe ſaline matters diflolved in water, and for that rea- 
{on we have adviſed the examination of them by re-agents, em- 
ployed in greater proportions : yet evaporation may afford 
much information, when uled, together with the analyſis by 
reagents, which ought always to be conſidered as one of the 
principal methods of examining waters. 

The intention of evaporation being to collect the fixed prin- 
ciples contained in a mineral water, it is obvious, that in or- 
ler to know the nature and proportion of theſe principles, a 
confiderable quantity of the water muſt be evaporated, and ſo 
much the more, in proportion as the principles appear to ex- 
it in ſmaller quantities. When the water is thought to con- 
tan a large quantity of ſaline matter, about twenty pounds 
mult be evaporated ; if, on the contrary, it appears to hold 
but a very ſmall quantity in ſolution, it will be nece. ary to 
eraporate a much larger quantity, It is ſometimes requiſite 
o perform this operation with ſeveral hundred pounds. | ke 
nature and form of the veſſels, in which waters are expoſed for 
evaporation, is not a matter of indifference, Thoſe of metal, 
excepting filver, are altered by water; veſſels of glaſs, of a 
certain magnitude, are very ſubject to be broken; but thoſe 
of glazed, ſmooth pottery are the moſt convenient, though the 
cracks in the glaze ſometimes cauſe an abſorption of ſaline wat- 
ter; vellels of unglazed porcelain, called biſcuit, would doubtleſs 
be the molt convenient, but their price is a conſiderable obſtacle. 

Chemiſts have propoſed different methods of evaporating mi- 
x*ral waters; ſome have directed diſtiilation to dryneſs, in cloſe 
rellels, in order to prevent foreign ſubſtances, which float in 
G g uy 


479 MINERAL WATERS. 


the atmoſphere, from mixing with the refidue ; but thi; 
thod is exceſſively tedious : others have adviſed A ens 
a gentle heat, never carricd to ebullition, becauſe they ſu + 
ed that this laſt heat alters the fixed principles, and e * 
a portion of them. This was the opinion of Venel and Ber 
man. Monnet, on the contrary, directs the water to be * 
ed, becauſe this motion prevents the reception of foreign a 
ters contained in the atmoſphere. Bergman avoids this 3 
| venience, by directing the veſſel to be covered, and a hole left 
in the middle of the cover for the vapours to paſs out: this 
laſt method greatly retards the evaporation, becauſe it dimi. 
niſhes the ſurface of the fluid. At the commencement, the 
heat uſed muſt be ſufficient to repel the duſt; but the Wen 
difference in the manipulation of this experiment coufiſts in 
ſome writers directing, that the ſubſtances depoſited ſhould be 
ſeparated, as the evaporation proceeds, in order to obtain each 
vure and by itſelf; others, on the contrary, direct the opera- 
8 carried on to dryneſs. We are of the opinion of 
*his laſt method is the moſt expeditious and cer- 


Bergman, that. E 
tain; becauſe, notwitt.. ding the care which may be taken, 


in the firſt method, to ſeparate he different ſubſtances, which 
are depoſited or cryſtallized, they are Never obtained pure, and 
muſt always be examined by a ſubſequen? analyſis ; and the 
method is beſides inaccurate, on account of the frequent filtra- 
tions, and the loſs it occaſions. Laſtly, It is very en barraſſing, 
aud renders the evaporation much longer. Mineral Waters 
may therefore be evaporated to dryneſs, in open glaſs vellels, 
on the water-bath, or {till more advantageouſly in glaſs retorts, 
on a ſand-bath. | 

Various phenomena are obſerved during this evaporation; 
if the water be acidulous, it emits bubbles; as ſoon as the heat 
- firſt begins to act; in proportion as the carbonic acid is diſengi- 
ged, a pellicle is formed, with a depoſition of calcareous earth, 
and carbonat of iron, Theſe firſt pellicles are ſucceeded by the 
cryſtallization of ſulphat of lime ; and laſtly, the muriats of 
potaſh and ſoda cryſtallize in tubes at the ſurface, but the de. 
liqueſcent are not obtained but by evaporation to dryneſs. 

The reſidue muſt then be weighed, and put into a ſmall vial, 
with three or four times its weight of alcohol: the whole be. 


MINERAL WATERS. 471 


ng agitated, and ſuffered to ſubſide for, ſome hours, muſt be 
trated, and the alcohol preſerved ſeparate. The reſidue, .oif 
which the ſpirit has not acted, muſt be dried in a gentle heat, 
or in the open air; when perfectly dry, it muſt be weighed, 
aud the loſs of weight will ſhow what quantity of calcareous 
ar magneſian muriat was contained, becauſe theſe ſalts are very 
vluble in alcohol. We thall preſently ſpeak of the method of 
certaining the preſence of theſe two ſalts in the ſpirituous 
fuid, i 

The refidue, after treatment with alcohol, and drying, muſt 
be agitated with eight times its weight of cold diſtilled water, 
nd filtered. After ſome hours ſtanding, the reſidue is to be 
{ried a ſecond time, and boiled half an hour in four or five hun- 
red times its weight of diſtilled water: this laſt reſidue, after 
iltration, conſiſts of that which cold or boiling water is iuſuf- 
cient to diſſolve. The firſt water contains neutral ſalts, ſuch 
5 ſulphat of ſoda, or of magneſia; the muriat of ſoda, or pot- 
zh and the fixed alkalis, eſpecially ſoda united with carbonic 
rid: the large quantity of boiling water ſcarcely contains any 
lubſtance but ſulphat of lime. There are therefore four ſub. 
{ances to be examined, after theſe different operations on the 
matter obtained by evaporation. 1. The reſidue inſoluble in 
alcohol, and in water of different temperatures. 2. The falts 
alfolved in alcohol. 3. The falts diſſolved in cold water. 
{ and laſtly, Thoſe diſſolved in boiling water. We thall now 
proceed to the experiments neceſlary to aſcertain the nature of 
tele different ſubſtances. 

1. The reſidue which has reſiſted the action of the alcohol 
nd water, may be compoſed of calcareous earth, of carbonat 
of magneſia and iron, of alumine, and of quartz. Theſe two 
alt ſubltances are ſeldom found in waters, but the three firſt 
re very common; the brown, or more or leſs deep yellow co- 
lour, indicates the preſence of iron. If the reſidue be of a 
white gray, it does not contain this metal. When iron is pre- 
(ent, Bergman directs it to be moiſtened, aud expoſed to the 
ar till it ruſts; in which ſtate vinegar does not act on it. In 
oder to explain the methods of ſeparating theſe different ſub- 
ances, we will ſuppoſe an inſoluble reſidue to conſiſt of the 
ire ſubſtances here mentioned; it muſt firſt be moiſtened, and 
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expoſed to the rsys of the tun ; and when the iron is perſectly 
ruſted, the reſidue muſt be digeſted in diſtilled vinegar, This 
acid diflolves the lime and magueſia, and by evaporation a. 
fords the calcareous acetit, diſtinguiſhable from the acetit of 
magneſia, by its not attracting the humidity of the air, They 
may conſequently be ſeparated by deliqueſcence, or by pour. 
ing ſulphuric acid into their ſolution. The latter forms ſul. 
phet of lime, which precipitates ; but if the magneſian acetir 
be preſent, the ſulphat of magneſia, compoſed of magneſia 
united with the ſulphuric acid, will remain in ſolution, and 
may be contained by a well conducted evaporation, To at. 
certain the quantity of magneſia and calcareous earths contain. 
ed in this reſidue, ſulphat of lime is firſt to be precipitated; 
and the ſulphat of magneſia, formed by the ſulphuric acid 
poured into the acetous ſolution, muſt then be precipitated by 
carbonat of potaſh, The quantities of theſe precipitates are 


known by weighing. When the chalk and magneſia of the re- 


fidue are thus ſeparated, the iron, the alumine, and the quartz 
remain. The iron and the alumine are diſſolved by pure mu- 
riatic acid, from which the former is precipitated from pruſ- 
fiat of lime, and the latter by carbonat of potaih. Theſe pre. 
cipitates muſt likewiſe be weighed. The matter which re- 
mains after the ſeparation of the alumine and iron is uſually 
quartzoſe: its quantity may be known by weighing, and its 
habitudes by fuſion of the blow-pipe with carbonat of ſoda, 
Such are the moſt accurate proceſſes, recommended by Berg- 
man, for examining the inſoluble reſidue of waters. 

2. The alcohol uſed in waſhing the ſolid reſidue of mineral wa- 
ters, muſt be evaporated fo dryneſs. Bergman adviſes treating 
it with ſulphuric acid diluted with water in the ſame manner as 
the acetous ſolution before ſpoken of; but it mutt be oblerved,_ 
that this proceſs ſerves oaly to exhibit the baſes of theſe ſalts, 
To determine the acid, which is ordinarily united with magneſia 
or lime, and ſometimes with both, a few drops of concentrat- 
ed ſulphuric acid muſt be poured on, which excites an effer- 
veſcence, and diſengages the muriatic acid gas, known by its 
ſmell and white vapour, when the ſalt under examination con- 
tains that acid. This may likewiſe be known by diſſolving 
the whole reſidue in water, and adding a few drops of the ni- 
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nie folution of filver. The nature of the baſe, which, as we 
have obſerved, is either lime, magneſia, or, both together, is 
Lnown by the name of the ſulphuric acid, by a ſimilar proceſs 
with that already explained reſpecting the acetous ſolution. 

z. The water uſed in waſhing the firſt reſidue of the mine- 
al water, performed, as before directed, wich eight times its 
weight of cold diſtilled water, contains neutral alkaline ſalts, 
uch as ſulphat of ſoda, muriats, or marine ſalts, carbonat 
of potath, and of ſoda, and ſulphat of magneſia: a ſmall 
quantity of ſulphat of iron 1s ſometimes found. Theſe ſalts 
never exilt altogether in waters: the ſulphat of ſoda, and 
the carbonat of potaſh, are very ſeldom found; but ma- 
tine ſalt is frequently met with, together with carbonat of 
ſoda, The ſulphat of magneſia is likewiſe frequently met 
nich, and ſome waters even contain it in conſiderable quanti- 
ies. When the firſt waſhing of the reſidue of a mineral wa- 
ter contains only one kind of neutral ſalt, it may eafily be ob- 
ined by cryſtallization, and its nature aſcertained from its 
form, taſte, and the action of fire, as well as that of the re- 
agents: but this caſe is very rare, for it is much more uſual 
to find many ſalts united in this lixivium. They muſt there- 
fore be ſeparated, if practicable, by flow evaporation ; but as 
this method does not always perfectly ſucceed, however care- 
fully this evaporation be conducted, it will be neceſſary to re- 
examine the ſalts obtained at the different periods of the eva- 
poration. Carbonat of ſoda is uſually depoſited confuſedly 
with the muriatic ſalts, but they may be ſeparated by a pro- 
cels, pointed out by M. Gioanetti, It conſiſts in waſhing this 
mixed ſalt with diſtilled vinegar; for this acid diſſolves the 
carbonat of ſoda, The mixture muſt then be dried and waſh- 
& a ſecond time with alcohol, which takes up the acetit of ſo- 
da, without acting on marine ſalt. The ſpirituous ſolution 
being evaporated to drynels, and the reſidue calcined, the vi- 
negar becomes decompoſed and burns. Soda alone remains, 
hoſe quantity may be then accurately determined. 

3. The water uſed in the quantity of four or five hundred 
times the weight of the reſiduum of the mineral water contains 
only ſulphat of lime. This may be aſcertained by pure cau- 
Mie ammoniac, which occaſions no change, while cauſtic pot» 
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alh precipitates it abundantly. By evaporation to drynels, 


the quantity of earthy ſalt contained in the water may be ac. 


curately aſcertained. 


6 VII. Concerning Artificial Mineral M. aters. 


The numerous proceſſes we have preſcribed for examining 
the reſidues of mineral waters by evaporation, ſerve to aſcer. 
tain, with the greateſt preciſion, all the ſeveral matters held 
in ſolution in theſe fluids. Another proceſs remains to be 
made to prove the ſucceſs of the analyſts, viz. That of imitar. 
ing nature in the way of ſyntheſis, by diſſolving in pure wa. 
ter the different ſubſtances obtained by the analyſis of mineral 
water which has been examined. If the artificial mineral Wa. 
ter has the ſame taſte, the ſame weight, and exhibits the ſame 


phenomena with re- agents as the natural mineral water, it i; 


the moſt complete, and the moſt certain proof that the analyſis 
has been well made. This artificial combination has likewiſe 
the advantage of being procured in all places at pleaſure, and 
at a trifling expence ; and is even in ſome caſes ſuperior to the 
natural mineral waters, whoſe properties may be changed by 
carriage, and other circumſtances. The moſt celebrated che- 
miſts are of opinion, that it is poſſible to imitate mineral waters, 
Macquer has obſerved, that ſince the diſcovery of the carbonic 
acid, and the property it is found to poſſeſs of rendering many 
ſubſtances ſoluble in water, it is much more eaſy to prepare 
artificial mineral waters. Bergman has deſcribed the method 
of compoſing waters, which perfectly imitate that of Spa, 
Sheltzer, Pyrmont, &c. He likewiſe informs us, that they 
are uſed with great-ſucceſs in Swellen, and that he himſelf 
has experienced their good effects. Duchanoy has publiſhed 
a work, in which he has given a number of proceſſes for imi- 
tating all the mineral. waters uſually employed in medicine. 
We may therefore hope, that chemiſtry may render the mol 


eſſential ſervice to the art of healing, by affording valuable 


medicines, whoſe activity may be increaſed or diminiſhed a 
pleaſure, 


DISCOURSE 


ON 


VODERN CHEMISTRY IN GENERAL, AND ON ITS FIRST 
PRINCIPLES, 


ly tracing the progreſs which chemiſtry has made during the laſt 
twenty years, we find, that the theory of Stahl, overturned by 
the diſcovery of the different elaſtic fluids, and their properties, 
has left chemiſts for ſome time in doubt, whether to reject or 
adhere to it, and has given rife to theories, the number of 
which is ſcarcely inferior to thoſe who are ſeriouſly engaged in 
this ſcience. * A very conſiderable number of theſe chemiſts, 
eſpecially in the north, have not yet adopted any new theory, 
but continue to connect the theory of phlogiſton with the new. 
ly diſcovered facts. But thoſe who are maſters of the ſcience 
in all its extent, muſt readily 2erceive, that the manner in 
which that connection is formed, is far from being natural or 
ſatisfactory; and that it confiſts of forced analogies, the incon- 
iltency. of which is ſufficiently ſtriking. 

The doctrine adopted by ſeveral French chemiſts; at the 
dead of whom we muſt rank Lavoifier, who firſt laid the foun- 
cations, and who invented almoſt the whole of this ſyſtem, is 
not ſubje& to the ſame difficulties. Its fimplicity, its ſyſtema- 
tic progreſs, its perſpicuity, and the eaſe with which it is ap- 
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plicable to all the phenomena of chemiſtry, render it much ſu. 
perior to any of thoſe which ſtill divide ſuch of the philoſo. 
phers of Europe as have not adopted it. 

Among the more celebrated of its partiſans, this doctrige 
now reckons the names of La Grange, La Place, Black, Kirwan, 
Van Marum, Berthollet, Monge, Morveau, Chaptal, Charles, 
Landriani, Schurer, Girtanner, Jacquin the ſon, Arezula, &c. 
&c. have taught this doctrine both in my public and pri. 
vate lectures for theſe laſt twelve years. If I may be permit. 
ted to flatter myſelf, that I have contributed in ſome degree to 
elucidate this ſyſtem of modern chemical ſcience, either by my 
lectures and writings, or by ſuch diſcoveries as I have pub. 
liſhed within theſe fifteen years, I muſt be permitted to ob. 
ſerve, that no other theory affords ſo true and full an explana. 
tion of all the phenomena of nature and of the arts. 

This doctrine has been expoſed at large in all the parts of 
this elementary work. But as it may be of advantage to ex. 
hibit a ſhort and condenſed view of the ſubject, I thought 
that, by uniting, in a diſcourſe of no great length, the princi- 
ples upon which it is founded, it would become more {triking 
and clear to thoſe who devote themſelves to the ſtudy of this 
ſcience; and that this diſcourſe would be ſo much the more 
uſeful to them, as it exhibits a recapitulation of the great phe- 
nomena to which all the reſt may be referred, as to general 
heads. . 

There 1s not a fingle experiment in chemiſtry in which one 
or the other of the two following phenomena does not happen. 
1. Caloric is diſengaged or fixed. 2. An elaſtic fluid is form- 
ed, or abſorbed, or its baſe paſſes from one fluid into another, 

Theſe two general facts being once eſtabliſhed and clearly 
known, it will be ſeen, that the foundation of chemical the- 
ory depends on the properties and the action of heat, the for- 
mation and fixation of elaſtic ſluids. It is therefore upon theſe 
two objects that our whole attention ought to be fixed, 


Concerning Heat, the Formation and Fixation of Elaſtic Fluids, 


Although the weight which has been hitherto undetermined 
of tree or combined caloric, cannot prove its material or you 
ticalar exiſtence, yet all the phenomena of chemiſtry unite 12 
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arour of this opinion, that it is a being or body ſelf-exiſtent, 
poſſeſſing conſtant properties or charatters, and obeying inva- 
able attractions in ſimilar circumſtances. Beſides the ſenſa- 
tion common to all men, which caloric cauſes our organs to ex- 
zerience, philoſophers have diſcovered diſtinctive properties 
which belong only to this ſubſtance. Such is the rarefaction 
or ſeparation of the particles which heat produces in all natu- 
al bodies; and which, by augmenting their volume, dimi- 
niſhes their attraction to each other, while it diminiſhes their 
ſpecific gravity without adding to their maſs, and increaſes 
their attraction for the particles of other bodies. The more 
caloric is accumulated in bodies, the more it is compreſſed or 
condenſed, the more its particular attraction for theſe bodies 
iacreaſes, and the more their properties are changed. Fuſion 
or liquefaction, volatilization or ſublimation, the tranſition of 
liquids to the form of vapours or elaſtic fluids, are the con- 
fant effects of the penetration, or rather the combination of 
caloric. Solid or frozen water, by abſorbing a certain quan- 
tity of calorie, becomes liquid or flowing: a greater doſe of 
this principle renders it inviſible, and gives it the form of air. 
t cannot be doubted, but that liquid water is a compound of 
ice, and a determinate quantity of caloric; and that water in 
vapour or gas is the ſame combination, with a larger propor- 
tion of caloric, Such is the general theory of the formation 
of all elaſtic fluids : they are all compoſed of a baſe more or 
lels ſolid and caloric. As this laſt principle follows laws 
which are peculiar to it in its attractions, it quits one body to 
unite with another; or rather, the bodies to which caloric is 
united, having a ſtronger attraQion for other bodies than that 
lich they have for caloric, ſuffer this principle to eſcape, in 
order to unite with thoſe other bodies. There is not a fingle 
laft in chemiſtry which does not exhibit one or the other of 
theſe phenomena, relative to the diſengagement or fixation of 
caloric, or rather to the diſengagement or fixation of elaſtic 
fluids ; and ſometimes both the one and the other of theſe phe- 
nomena at once. We ſee from this ſimple theory, which is 
nothing elſe but the enunciation of facts, that all elaſtic fluids 
ought to be diſtinguiſhed by two names; the firſt of which 
expreſſes their aeriform combination wich caloric ; ſuch are the 
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generic names of air or gas (the former, when theſe fluids ar- 
proper for combuſtion and reſpiration ; and the other, when 
they cannot ſerve that purpoſe) ; and the ſecond is ſpecific, 
and denotes the particular baſe of each gas or elaſtic fluid. 
We ſee, likewiſe, that ir. order to preſent a general recapitu. 
lation of all the facts of chemiſtry, it is neceſſary to take a re. 
view of the elaſtic fluids which are either produced and diſen. 
gaged, or fixed and abſorbed in the various phenomena of this 
ſcience. 

All the elaſtic fluids, whoſe properties require to be here 


attended to, may be divided into four claſſes. 


1ſt CLass. 


Elaſtic fluids __ of maintaining combuſtion and reſpira. 
tion. 
Species I. Vital air. 
— II. Atmoſpheric air. 


2d CLass. 


Elaſtic fluids which are incapable of maintaining combuſtion 
or reſpiration, and are not of a ſaline nature, nor ſoluble in 
water. 

Species III. Azotic gas. 
IV. Nitrous gas. 


3d CLAss. 


Elaſtic fluids which are incapable of maintaining combuſtion 
or reſpiration, which are of a ſaline nature, and ſoluble in water, 
Species V. Carbonic acid gas. 
VI. Sulphureous acid gas. 
VII. Fluorie acid gas. 
VIII. Muriatic acid gas. 
IX. Oxygenated muriatic acid gas. 
X. Ammoniacal gas 


4th CLAss. 


Elaſtic fluids incapable of maintaining combuſtion or reſpiri- 
tion, and which are inflammable. 
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Species XI. Hydrogen gas. 
XII. Sulphurated hydrogen gas. 
XIII. Phoſphorated hydrogen gas. 
XIV. Hydrogen gas mixed with azotic gas. 
XV. Hydrogen gas mixed with carbonic acid gas. 
XVI. Carbonaceous hydrogen gas. | 


* 


Concerning the Nature and principal properties of theſe ſeve- 
ral Kinds of Elaſtic Fluids. 


1. Vital air, or oxygen gas, called by its diſcoverer, Dr. 
prieſtley, dephlogiſticated air, and by ſome other Engliſh writers 
emþyreal air, or the principium ſorbile, is now obtained from a 
variety of ſubſtances. Precipitate per /e, or oxyd of mercury, 
red precipitate or oxyd of mercury prepared by the nitric acid, 
the precipitates of different mercurial ſalts by cauſtic alkalis, 
ted oxyd of lead moiſtened with nitric acid, nitrats with alka- 
ine or earthy baſes, nitrat of filver, oxyd of manganeſe, either 
alone or moiſtened with ſulphuric acid, oxygenated muriatic 
cid, ſuper-oxygenated muriat of potaſh, acetit of mercury, ar- 
ſeniat of zink afford this fluid in various quantities by the 
action of light and heat, its diſengagement being manifeſtly 
owing to the ſimultaneous action of theſe two agents. It does 
not exiſt entire in all theſe bodies, as in fact they contain no- 
thing more than its ſolid baſe, which 15 melted by the caloric 
and light, and put into the ſtate of elaſtic fluidity ; the metallic 
oxyds being revived in proportion as this fluid is diſengaged. 
It is likewiſe obtained from the leaves of plants immerſed in 
water impregnated with the carbonic acid, and expoſed to the 
lun's rays, | 

Vital air is often mixed with a ſmall quantity of azotic gas. 
This fluid, when obtained from oxyd of mercury, oxyd of 
manganeſe, ſuper-oxygenated muriat of potaſh, or by means of 
the leaves of plants, plunged in water, and expoſed to the ſo- 
lar rays, does nat contain azotic gas. 

Vital air is rather heavier than the air of the atmoſphere. 
It is the only elaſtic fluid capable of maintaining combuſtion, 
and is three times as effectual as atmoſpheric air in this pro- 
cels, That is to ſay, a body which requires four eubic feet of 
«moſpheric air to be completely burned, will require no more 
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than one cubit foot of vital air for the ſame purpoſe. Com. 
buſtion in this laſt fluid is made with an exceflive heat and 
light : theſe two phenomena ariſe from the rapid ſeparation of 
fire, which quits the baſe of this air, in proportion as the baſe 
itſelf becomes fixed in the bodies which are burned. There 
are inftances of combuſtions effected by this air, wherein heat 
only, and noc light, is diſengaged. This takes place when the 
diſengagement is made ſlowly and ſucceſhvely. Vital air j; 
equally effectual in the proceſs of reſpiration of animals, and i: 
affords to their blood that quantity of caloric, which raiſes its 
temperature above that of the medium they inhabit 

The baſe of vital air combined with carbon, with ſulphur, 
with -phoſphorus, with azot, with arſenic, &c. conſtitutes the 
carbonic, the ſulphuric, the phoſohoric, the nitric, the arſenic 
acids, &c, From this property it is that we have called its 
baſe oxygen, or the acidifying principle; It muſt be obſerved, 
firſt, that theſe combinations do not always take place when 
the combuſtible bodies are plunged cold into vital air, and that 
it is neceſſary at leaſt for their rapid production, that the tem. 
perature be more or leſs elevated; ſecondly, that this baſe, or 
oxygen, enters in different proportions into the compounds, in 
order to produce a complete ſaturation ; and that the com- 
pounds are different accordirig to the quantities of the com- 
ponent parts; thirdly, that its affinity for theſe different ſub. 
ſtances is not the ſame in all, ſo that phoſphorous takes the 
oxygen from the arſenic acid, and carbon takes it from the 
phoſphoric acid, &c. Fourthly, that when this principle paſſes 
from one of the bodies, in which it was fixed and unelaſtic, 
into another, a kind of flow combuſtion takes place, which is 
not attended with light or heat, becauſe the oxygen is 1n the 
flate of privation of the greateſt part of theſe two principles. 

Oxygen united to hydrogen, conſtitutes water, and com- 
pounded with metals forms metallic oxyds; charcoal decom- 
poles water and metallic oxyds at an elevated temperature, 
becauſe it has a greater affinity with the oxygen, than the 
latter has with hydrogen and metals. 

Vital air diſcolours vegetable and animal ſubſtances : ab- 
ſorbed by fixed oils, it thickens them, and reduces them to 3 
ſtate reſembling that of wax. Combined with the muriatic 


ON MODERN CHEMISTRY. 481 


ind the acetous acids, it forms oxygenated muriatic acid, and 
vetic acid, or radical vinegar. 

The heat of the ſun, when powerful, diſengages oxygen 1n 
he ate of vital air from many of its combinations ; ſuch as 
the oxyds of mercury, filver and gold, nitric acid, oxygenated 
muriatic acid, &c. 

II. Atmoſpheric or common air is a compound of the preceding 
vital air with azotic gas. One hundred parts of atmoſpheric 
ir, contain nearly 73 parts of azotic gas and 27 parts of 
vital air. From this is eafily underſtood the reaſon why 
anly a fourth part of any quantity of atmoſpheric air is 
conſumed during combuſtion ; and why the phenomenon of 
combuſtion takes place more ſlowly, and is accompanied with 
Jeſs heat and light than in pure vital air. But we muſt 
cbſcrve, that there is not perhaps a fingle inſtance of com- 
buſtion, in which the 27 parts of vital air contained in the 
common air of the atmoſphere, are entirely abſorbed and fix 
« in the combuſtible body; and that accordingly the aeriform 
rehdue of atmoſpheric air remaining after combuſtion, is ſcarce 
ever pure azotic gas, not even when the burnt body remains 
in a fixed and ſolid ſtate, without mixing with the elaſtic fluid. 
The azotic gas muſt therefore be ſtill more impure, when 
the body, burnt under a bell-glaſs filled with atmoſpheric air, 
:8ords a reſidue in a permanent aeriform ſtate, as is the caſe 
with charcoal, and all organic matters containing it. 

There are a number of bodies which alter atmoſpheric air, 
by abſorbing its vital air. But we know of none that renew 
and purify it except the leaves of vegetables; when expoſed 
to the rays of the ſun they diſengage vital air from carbonic 
1d and water, in conſequence of the decompoſition which they 
produce, 

III. Azztic gas, which exiſts in the atmoſphere in a large 
proportion, has been ſo named, becauſe it very ſoon kills ani- 
mals, and extinguifhes combuſtion ; and becauſe it appears to 
be in its nature directly oppoſite to vital air. Dr. Prieſtley 
called this elaſtic fluid phlogy/tcated air ; becauſe, according to 
lis opinion, it derived its noxious properties from phlogiſton, 
lilengaged out of burning bodies, or odorous matters; in a 


word, from all thoſe operations of nature and art, which he 
Vel. III. | H h 
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has called phlogiflicating proceſſes. But it is at preſent prored 
that this fluid exiſts ready formed in the atmoſphere, and i; 
only ſeparated in proportion as the vital air is abſorbed 
Modern philoſophers have made more important diſcoveries 
concerning this, than concerning any other elaſtic fluid. There 
are ſeveral ways of obtaining pure azotic gas. That which 
is moſt generally employed, is the expoling of a quan. 
tity of liquid falphure of potaſh to a given quantity of atmy. 
ſpheric air under bell-glafles : the vital air is gradually ab. 
ſorbed : and when the abſorption is complete, the azotic gas 
remains pure. We owe this proceſs to Scheele. Berthollet 
has diſcovered, that it may alſo be obtained by treating muf. 
cular fleth, or the ſibrous part of the blood, after having waſh, 
ed it well, with diluted nitric acid, in an apparatus ſuitable 
for collecting the gas: but theſe animal matters, when uſed 
for this purpoſe, mult be perfectly freth ; if altered, they af. 
ford, together with the azotic gas, a mixture of carbonic acid, 
T myſelf have diſcovered, that the ſwimming-bladder of the 
carp, which Dr. Prieſtley had before obſerved to contain nox- 
ious air, are full of this fluid, which may be obtained fimply 
by breaking them under bell-glafles filled with water. 
Azotic gas is Iighter than atmoſpherical air. It inſtantly 
extinguiſhes burning tapers ; and acts with great rapidity and 
energy in deſtroying the life of animals immerſed in it. When 
mixed with vital air, in the proportion of 73 to 27, it forms 
an artificial atmoſpherical air ; in a larger proportion, it forms 
an air noxlous to animals. Neither water, nor earths, nor 
acids, are known to act upon this gas: It appears, however, 
that it 1s capable of being abſorbed by the nitric acid, which 
renders it ruddy. Mr, Cavendiſh has diſcovered, that three 
parts of azotic gas, mixed in glaſſes with ſeven parts of vital 
air, and expoſed to the action of the electric ſpark, are by de- 


' grees condenſed, and form the nitric acid: hence the theory 


of the formation of this acid in the atmoſphere. Berthollet 

has found, that ammoniac is decompoſed by hot nitric acid, by 

oxygenated muriatic acid, and in the detonation of fulminat- 

ing gold. He has diſcovered, that ammoniac conſiſts of five 

parts by weight of azot, and one part of hydrogen. He has 

alſo obſerved, that animal matters contain a great deal of az0, 
| 2 
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hat the ammoniac obtained from them by the action of fire 
and putrefaction is formed by the union of that azot with by- 
drogen; and chat plants, which afford this ſame ſalt by diſtil- 
lation, afford it in conſequence of their containing azot, and 
therefore well deſerve the name of animal plants, which has 
been given them by ſome chemiſts. I have ſince ſatisfied my- 
ſelf by experiment, 1. That of all animal matters, the fibrous 
part is that which affords the moſt azotic gas by nitric acid. 
2. That after putrefa&ion, it contains no more azot, but af 
fards then a large quantity of ammoniac. 3. That ſeveral ve. 
getable matters, in particular the gluten of farina, elaſtic gum, 
green fecula, and ligneous matter, furniſh azotic gas by the 
action of the nitric acid. 

Theſe remarkable qualities of azotic gas are particularly 
worth the attention of the phyſician. They contribute to ex- 
plain the difference between animal and vegetable matters, the 
formation of ammoniac, putrefaction, and the production of 
the nitric acid from putrid animal matters, 

As this elaſtic fluid has been by ſome people confounded with 
carbonic acid, it is to be remembered, that azotic gas has no 
ſenſible taſte, that it is much lighter than that aeriform acid, and 
neither reddens tincture of turnſole, nor precipitates lime water. 

IV. Nitrous gas was in ſome meaſure known to Hales ; but 
Dr. Prieſtley is properly the diſcoverer of it. This elaſtic flu- 


id is diſengaged from nitric acid by the action of a great num. 


ber of combuſtible bodies, eſpecially metals, oils, mucilages, 
and alcohol. It extinguiſhes lights; it deſtroys animals; it is 
neither acid nor alkaline ; it is not liable to be altered by pure 
water. By combination with vital air, it re-produces nitric 
acid ; being itſelf nothing but nitric acid, deprived of a part 
of its oxygen, and conſequently a compound of azot and oxy- 
gen, but containing more azot and leſs oxygen than the nitric 
zid, Hence the variations in proportions of this gas depend- 
ing on the more or leſs complete decompoſition of the nitric 
acid, by the combuſtible bodies employed to decompoſe it ; and 
hence the uncertainty of its eudiometrical effects. From this 


we underſtand, why, in ſeveral inſtances, eſpecially when, in 


order to obtain nitrous gas, we uſe a body very greedy of oxy- 

gen, and requiring a conſiderable quantity of oxygen to ſatu- 

rate it, the nitrous gas obtained, contains naked azogic gas; 
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and even, ſowetimes, nothing is obtained but azotic g28. 
This nitrous gas, which is formed of azot and oxygen, con- 
tains a larger proportion of the oxygen than attnoſpheric air 
does. Of this a proof is obtained by decompoſing it by an al. 
kaline ſulphure in ſolution. A ſolution of fulphure of potaſh, 
when put into a glafs filled with nitrous gas, immediately ab- 
ſorbs a part of the gas: in a ſhort time the gas is no longer 
reddened by the contact of air, and becomes fit for maintain. 
ing combuſtion, even better than atmoſpheric air, It is aQu. 
ally converted into air, ſomewhat purer than the air of the at. 
moſphere, or containing a larger proportion of vital air than 
atmoſpheric air uſually contains: but if the action of the ſul. 
phur be ſtill continued, the whole of the vital air is ſoon ah. 
forbed, and what remains is nothing but azotic gas. We may 
farther obſerve, that nitrous gas communicates to flame a green 
colour, before extinguiſhing it; and that, in many inſtances, 
this colour is produced by compounds, of which azot forms a part, 

Theſe leading properties of nitrous gas, particularly the ra. 
pidity of its combination with vital air, ſhow, that it bears an 
analogy to combulitble bodies; and it has been obſerved by 


Macquer, that the artificial formation of nitrous acid by the 
mixture of theſe two gaſes is a ſpecies of combuſtion ; but as 


it is not accompanied with flame, I have not ventured to rank 
nitrous gas among the inflammable gafes. It differs from at. 
moſpheric air in the proportion of its principles, and in their 
ſtate of compreſſion. In nitrons gas, the oxygen and azot are 
deprived of all that quantity of caloric and hight which they 
contain in the atmoſphere. The oxygen, however, ſtill re. 
tains enough of both theſe principles to occaſion a combuſtion, 
with flame, of ſeveral combuſlible bodies, when immerſed in 
it, as pyrophorus, &c. | 

V. Carbonic acid gas is the firſt elaſtic fluid which was known, 
Dr. Black, who diſcovered its preſence in chalk and alka- 
lis, has proved, at the fame time that the efferveſcent pro- 
perty, the mildneſs and cryſtallizability of theſe ſubſtarces, 
were owing to this elaſtic fluid; that when deprived of it, al- 
kal'ne ſubſtances became acrid, cauſtic, non-efferveſcent, &c. 
This gas exiſts in the air, of which it forms nearly the 35 
part; in acidulous waters, in certain ſubterraneous cavities, 
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nach as the Grotto del Cano, &c. ; its weight is nearly double 
that of the air of the atmoſphere ; it haas a penetrating ſmell, 
and a ſour taſte ; it extinguiſhes bodies in a ſtate of inflam- 
nation, kills animals, reddens the tincture of turnſole, pre- 
cipitates lime water, renders chalk foluble in water, forms, 
with alkaline matters, carbonats, or a kind of cryſtallizable 
neutral ſalts, in which the alkaline properties are ſtill percept- 
ible, on account of the weakneſs of the acid. This acid gas, 
which is greatly concerned 1n the phenomena of nature and art, 
is 2 compound of carbon and oxygen; the firſt in the propor- 
tion of twenty-eight parts in the hundred, and the latter ſeven- 
ty-twos As carbon appears to be, of all known ſubſtances, 
that which has the ſtrongeſt poſſible attraction for oxygen, the 
carbonic acid is one of the compounds the moſt diſſicultly de- 
troyed, and which is moſt frequently produced in chemi- 
cal analyſes. It is formed in all cafes wherein bodies which 
contain oxygen are heated with charcoal, as in the reduction 
of the various metallic oxyds, by means of oils, in charcoal 
itſelf, &c. by the decompoſition of organic matters, which con- 
tan charcoal and water, &c. 

VI. The ſulphureous acid gas which is obtained, whether by 
burning ſulphur very ſlowly, or by depriving the ſulphu- 
ric acid of part of its oxygen, is a compound of ſulphur and 
oxygen, in which this laſt principle is leſs abundant than in 
the ſulphuric acid : this gas has the acrid and penetrating 
{ell of ſulphur, and a very ſour taſte ; it extinguiſhes com- 
buſtible ſubſtances which are ignited, and it deſtroys animals; 
it may be condenſed into a liquid by extreme cold, as Monge 
bas diſcovered ; it reddens and diſcolours moſt vegetable blues; 
it unites to water and ice, which it melts by virtue of the 
heat which this gas diſengages during the time of its fixation: 
it gradually abſorbs the atmoſpheric oxygen, aud paſſes to the 
tate of ſulphuric acid. | 

VII. The fluoric acid gas-is diſengaged from the native fluat 
or lime, or vitreors ſpar, by the ſulphuric acid; its taſte and 
imell are very ſtrong ; it diſſolves ſiliceous earth, and holds it 
luſpended in the aeriform and inviſible ſtate. The contact of 
water, by fixing it, ſeparates a portion of this earth ; alkali 
ſeparates it entirely, Its nature is not known ; and if this 
«1d, like many other mineral acids, be a compound of a ſim- 
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ple acidifiable baſe with oxygen, this acidifiable radical muſt 
have a very itrong attraction for oxygen, fince charcoal does 
not deprive it of it. 

VIII. The muriatie acid gas is nothing but the muriatic acid, 
diſengaged from water, and melted into an elaftic fluid by ca- 
Joric, Its ſmell, which is lively and ſuffocating; its taſte, 
which is very ſtrong; its ſolubility in cold water, which ab- 
ſorbs it very readily, and ſeparates the heat, which kept it 
melted ; the peculiar neutral ſalts it forms with earthy and al. 
kaline baſes ; the white vapour which is perceived when it 
comes in contact with the water of the atmoſphere, are its 
characteriſtie properties. The intimate nature of its compo. 
fition is not known; its acidifiable baſis doubtleſs adheres 
very ſtrongly to its oxygen, fince its principles have not yer 
been ſeparated. We ſhall proceed to ſhow that this acid has 
even the property of depriving many ſubſtances of the oxygen 
with which they are ſaturated. 

IX. Oxygenated muriatic acid gas is diſengaged with great fa- 
cility during the reciprocal action of native oxyd of manganeſe Þ 
and muriatic acid. This peculiar gas is known to be produ- 
ced by the tranſition of oxygen from the manganeſe into the 
muriatic acid. This gas always retains a colouring part, of 
a greeniſh yellow: its ſmell is ſtrong and pungent : it is not 
acid : it weakens and reddens the flame of a taper, but does 
not extinguiſh it: it is very quickly fatal to animals: it dil 


colours ſtuffs, tincture of turnſole, and flowers, rendering them 


all white: it likewiſe diſcolours and whitens yellow wax, &c. 
it decompoſes ammoniac, which may now be uſed as a preſer- 
vative againſt its noxious effects; the azotic gas of the ammo- 
niac is ſeparated in proportion as the oxygen of the muriatic 
gas combines with its hydrogen to form water : it thickens 
fixed oils; it oxydates metals ; and even mercury and gold are 
ſubject to its influence: the greater part of metallic ſubſtances, 
when reduced to a powder, and thrown into a bell-glaſs contain- 
ing oxygenated muriatic acid, burn in it with a brilliant 
flame : it is ſoluble in water, and communicates to that fluid 
all its properties: the contact of light by degrees decompoles 
it, and reduces it into the ſtate of pure muriatic acid, 

| The formation of oxygenated muriatic acid, and oxy genated 
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quriatic acid gas, is one of the moſt remarkable diſcoveries 
of modern chemiſtry. This diſcovery ſhows, that the relations 
 muriatic acid to combuſtible bodies are directly contrary to 
thoſe of the other acids. All the other acids appear to be de- 
compoſable by moſt of the metals, which have in general a 
fronger affinity with oxygen than the combuſtible or radical 
hiſes of thoſe acids have. The muriatic acid, on the contra- 
794 is not decompoſed by any metal: none of them detaches 
its oxygen; and in conſequence of this, it ſcarce acts on any 
of the metals. Its baſe, which is ſtill unknown, is not only 
ntimately connected with the acidifying principle, but even 
{taches that principle from ſeveral other metallic oxyds, ſuch as 
thoſe of mercury, lead, iron, &c. when ſaturated, it is no 
longer acid, as exceſs of oxygen deſtroys its acidity. The caſe 
directly contrary with many other combuſtible bodies. This 
aceſs of oxygen enables it to act upon metals, on which, in 


itz ordinary ſtate, it produces no change; ſuch particularly 


ne antimony, mercury, ſilver, and gold. In proportion as 
theſe metals rob it of this exceſs of oxygen, they are by de- 
grees burned, and diſſolved in the muriatic acid, which returns 
ilelf into its original ſtate, "Theſe oxydations and ſolutions of 
metals, by the oxygenated muriatic acid are accompliſhed with- 
out efferveſcence, in the ſame manner as a ſalt is diſſolved in 
rater; for the metal takes up the ſuperabundant oxygen of 
the liquid acid quietly, and without being obliged to diſengage 
it from a combuſtible baſe. Oxygenated muriatic acid like- 
vile diſſolves metallic oxyds, and thereby forms oxygenated 
nuriats, very different in their nature from ſimple muriats, 
The moſt ſtriking and moſt remarkable of theſe differences ap- 
pears in the combinations of this acid with oxyd of mercury. 
With oxygenated muriatic acid, oxyd of mercury forms cor- 
ve ſublimate : with fimple muriatic acid, the ſame oxyd forms 
mid mercury, The differences between theſe two ſalts are 
terefore owing to the greater proportion of oxygen in the 
ormer than in the latter ſalt. The ſingular properties of the 
ixygenated muriatic acid render it extremely uſeful in ſeveral 
if the arts: ſome of which indeed owe their origin to it, as 
the bleaching of linen and cotton, diſcovered by Berthollet. 

X. Ammoniaca gas, diſcovered by Dr, Yrieftley, is diſengaged 
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by heat from liquid ammoniac, and, with ſtill more rapidity, 
from a mixture of ammoniacal muriat, or common ſal. am. 
moniac, with quicklime. This elaſtic fluid, when colle&. 
ed in glaſſes over mercury, 1s found to be a little heavier 
than atmoſpheric air. The degree of cold or preſſure 2. 
which it loſes its aeriform fluidity, is ſtill undetermined, ]. 
combines with water, giving out, while the combination take; 
place, a good deal of heat: it melts ice: it renders ſytup of 
violets, as well as blue and red flowers, green: it combine; 
rapidly with carbonic, ſulpturcous, and muriatic acid gaſes, 
theſe combinations produce much heat: as this heat is diſen- 
gaged from the two elaſtic fluids, theſe become ſolid while the 
two combinations are forming. 

Ammoniacal gas is ſpeedily decompoſed by the contact of oxy. 
genated muriatic acid gas : this {decompoſition is accompanied 
by heat and light: a quantity of water, charged with muriatic 
acid, 1s formed, and there 1s a reſidue of azotic gas. This ex- 
periment, as well as ſeveral others which have been already 
mentioned, proves that ammoniac conſiſts of hydrogen and 
azot. The compoſition of ammoniacal copper, and of fulmina. | 
ing gold and filver, which afford, by the action of fire, water, 
reduced metal, and azotic gas, is another proof that ammoniaca] 
gas conſiſts of theſe principles ; indeed the hydrogen, the prin- 
ciple of this alkali, having a ſtronger affinity for oxygen than 
either copper, gold, or ſilver, detaches it from the oxyds of 
theſe metals, and leaving its azot free to be diſengaged in 2 
gaſeous ſtate, forms water with the oxygen. The phenomena 
of this decompoſition of ammoniac by oxyds vary much from 
that which oxyd of copper effects ſlowly, and with the allilt- 
ance of a ſtrong heat, to the amazing rapidity with which am- 
moniacal oxyd of filver is reduced, when it detonates by fum- 
ple contact. The diverſity of theſe phenomena is owing to the 
various aflinities of oxygen with the different metals. 

Oxyds of zink and iron, which in their metallic ſtate decom- 
pole water, have not the ſame power over ammoniac; becauſe 
theſe metals have a greater aſlinity with oxygen, than oxygen 
has with hydrogen. Hence it is eaſy to conceive, 1. How am- 
moniac is produced by the putrefaction of animal ſubſtances, 
and during the decompoſition of water and of nitric acid by 
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. 
ome metals, as tin. 2. How, in oppoſite circumſtances, when 


ammoniac is decompoſed by metallic oxyds, the nitric acid 
ones to be formed. 

XI. Pure hydrogen gas, univerſally known by the improper 
name of inflamimable air, is the lighteſt of all aeriform fluids: 
When very Pure, it is thirteen or fourteen times lighter than 
Amoſpherical air. It extinguiſhes burning bodies: it Kills 
nimals : it is kindled by the contact of the electric ſpark, or 
if any inflamed combuſtible body: it burns with a bright 
tame. Fifteen parts of this gas abſorb, in burning, eighty-five 
of vital air; and by that combuſtian, an hundred parts of very 
ure water are formed if the elaſtic fluids be pure. Water is 


therefore a compound of theſe two bodies, deprived of a great 


zart of the caloric, which 1s neceflary to maintain them in the 
{ate of elaſtic fluidity. All ſubſtances having a ſtronger affinity 
with any one of theſe two principles, than that by which their 
union is maintained, decompoſe this fluid. Thus iron, zink, 
coal, and oils, decompoſe water, and ſeparate hydrogen from 
it into a gaſeous ſtate ; becauſe they have a ſtronger affinity 
with the baſe of vital air or oxygen than it has with hydrogen. 
From this it 15 clear, that hydrogen gas ought not to decom- 
poſe carbonic acid, or the oxyds of zink and iron: On the con- 
trary, ſulphur, and ſuch metals as do not decompaſe water, 
give up the oxygen which they contain, in the ſtate of ſul- 
phuric acid, and of metallic oxyds, to hydrogen gas which re- 
cuces the former to the ſtate of pure ſulphur, and the latter 
to the ſtate of metals. This decompoſition of water by iron 
ad zink, is the cauſe of the production of the hydrogen gas 
wroived during the ſolution of theſe two metals by the ſul- 
pauric, the muriatic, the carbonic, or the acetous acids. 

The leaves of vegetables, on the contrary, appear to poſſeſs 
tie property of abſorbing the hydrogen from water, and diſen- 
aging its oxygen in the ſtate of pure air. Light appears to 
contribute greatly to this decompoſition ; ſince, without the 
contact of light, it is not effected. It ſeems to ſerve for the 
purpole of melting the oxygen, and thus forming it into vital 
ar; in proportion as the oxygen is diſengaged, the hydrogen 
becomes fixed in the vegetable, and ſerves, no doubt, for the 
production of oil, We begin to perceive that hydrogen com- 
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bines with carbon and a ſmall proportion of oxygen to form 
the oil of vegetables ; and that theſe again decompoſe carbonic 
acid, together with water, to abſorb the carbon of the firſt, and 
the hydrogen of the laſt of theſe compounds. Hydrogen, or 
the baſe of hydrogen gas, forms ammoniac, by combination 
with azot, or the baſe of azotic gas. Berthollet, by analyſing 
that ſalt, has ſhown this to be its compoſition : But we have 
not yet been able to form ammoniac by the immediate combi. 
nation of theſe two principles. 

We have never yet been able to ſeparate the matter of heat 
or caloric combined in hydrogen gas, to which that gas owes 
its elaſtic fluidity, without fixing the hydrogen in ſome other 
compound; and therefore, we are ſtill unacquainted with by. 
drogen or the baſe of this elaſtic fluid in an inſulated ſtate. 
The degree of prefſure or cold neceſſary to effect this ſepara. 
tion, muſt be ſuch as we have not yet learned to apply: Every 
thing, 1adeed, concurs to ſhow, that either the one or the other 
muſt be in an extreme degree. 

It is to the ſudden diſengagement, and the rapid inflamma- 
tion of hydrogen gas, that all the fulminations and detonations 
are owing, which are obſerved in chemiſtry. The inſtantane. 
ous recompoſition of water is almoſt invariably the conſequence 
of theſe detonations. : 

Hydrogen gas performs an important part in the phenomena 
of nature. A great quantity of it is produced and diſengaged 
in mines: It there reduces and colours various metallic oxyds: 
it riſes in the atmoſphere, 1s carried about by the winds, and 
kindled by the electric ſpark : accordingly, it acts the part of 
thunder; and immediately upon its detonation, a quantity of 
water is reformed, which ſtreams down upon the earth. 

The inflammation of this gas by the electric ſpark, is one of 
the moſt remarkable phenomena in nature, and one of thoſe of 
which the cauſe 1s leaſt known. We are equally at a loſs to 
explain, how the electric ſpark comes to be capable of fixing a 
mixture of vital air and azotic gas into nitric acid. 

XII. Sulphurated hydrogenous gas, or hepatic gas, has been 
very well diſtinguiſhed from the other inflammable gaſes by 
Bergman. It is obtained from ſolid alkaline ſulphures. or 
livers of /u{phur, by decompoſing them with acids in a pneuma- 
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chemical apparatus. This aeriform fluid has a very fetid 
well; it kills animals: it renders ſyrup of violets green : vital 
ir precipitates ſulphur from it; it is Kindled by the electric 
ſpark, and by the contact of burning bodies: it burns with a 
diſh blue flame; and, as it burns, depoſites ſulphur on the 
(es of the veſſel containing it: the ruddy nitrous acid, the 


fulphureous acid, and the oxygenated muriatic acid decompoſe - 


, deſtroy its elaſtic fluidity, and ſeparate the ſulphur. It 
combines with water, and the ſolution is decompoſed by the 


Action of air, and by the ſame acids as the gas itſelf : ſul- 


phurated hydrogenous gas colours and reduces oxyds of lead, 
hiſmuth, &c.; it precipitates ſolutions of metals. Some metals, 
particularly mercury and filver, ſeparate the ſulphur ; ac- 
cordingly, when paſſed through glaſſes containing mercury, a 
creat part of it is decompoſed. 

All theſe phenomena agree in ſhowing, that this gas contains 
fulphur in a very attenuated ſtate. Gengembre, by an analyſis, 
has diſcovered that it conſiſts of hydrogen gas and ſulphur : 
it is to the ſolution or ſuſpenſion of ſulphur, it owes its diſtin- 
nuiſhing characteriſtics. The ſulphur, however much attenu- 
ited, does not burn at the ſame time with the hydrogen gas, 
but is in part depoſited during the combuſtion of the gas: 
The cauſe of this phenomenon 1s, that hydrogen gas does not 
require ſo high a temperature to be inflamed by the contact of 
bodies in a ſtate of ignition. 8 

It is ſulphurated hydrogenous gas which mineralizes ſul- 
phureous waters. On this account, the common acids never 
precipitate ſulphur from thoſe waters; while the nitrous acid, 
the ſulphureous acid, and the oxygenated muriatic acid, in 
which the oxygen is not very intimately combined, ſeparate 
the ſulphur by abſorhing the hydrogen. If too much of any 
of theſe acids be ik. eſpecially of the oxygenated mu- 
rlatic acid, the ſulphur of this gas will be burned, and con- 
rerted into ſulphuric acid; and then no precipitate will appear. 
This phenomenon takes place particularly in ful;;hureous wa- 
ters, in which the precipitation of ſulphur by theſe acids, re- 
quires that they ſhould be uſed with caution. 

Our knowledge of ſulphurated hydrogenous gas throws much 
light upon ſeveral things cyucarning ſulphur, which we were 
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before unable to account for. 1. We know now, why ſolid 
ſulphures, recently prepared, are without ſmell ; and why 
they become ſo ſtrongly fetid, when moiſtened : 2. It appears 
that water, though not decompoſable by ſulphur alone, is eafily 

decompoſed by the conjoined action of ſulphur and alain, 
matters: 3. We underſtand fully, how alkaline ſulphures 
come to be decompoſed by the air, and by ſeveral metallic 
oxyds, eſpecially by the oxyds of metals which do not decom. 
poſe water : 4. The theory of ſulphureous mineral waters i; 
now eaſy to explain; as well as the hiſtory of their decom- 
poſition by air and metallic ſolutions, and the difficulties which 
were formerly found in all attempts to detect the ſulphur by 
ſimple acids, while it was not ſuſpected to exiſt in thoſe water; 
in any other ſtate but that of a ſulphure or bepar. 

XIII. Phoſphorated hydrogenous gas was diſcovered by Gen. 
gembre, who called it at the firſt phoſphoric gas. He obtained 
it, by boiling a lixivium of cauſtic potaſh with half its weight 
of phoſporns, and by receiving the elaſtic fluid that was diſen- 
gaged, into glaſſes containing mercury. This gas is very fetid, 
it kills animals. It kindles by the mere contact of air, pro- 
ducing as it takes fire, a faint exploſion, The ſolid phoſporic 
acid which it affords when burning, forms a ſort of corona in 
the air; this figure is produced only in an atmoſphere that is 
tranquil, and its diameter increaſes as it aſcends. When mixed 
with vital air under glaſſes, phoſporated hydregen gas burns 
with the greateſt rapidity, and produces ſuch heat and dilata- 
tion that the glaſſes burſt if they be not very thick, or if the 
proportions of the mixture be too large. 

Gengembre has ſhown, that this new gas is a ſolution « 
phoſphorus in hydrogen gas. It bears a conſiderable reſem- 
blance to ſulphurated hydrogen gas; and differs ſrom it in no- 
thing but the nature of the combuſtible May ſuſpended in the 
hydrogen gas. As phoſphorus is much more combuſtible than 
ſulphur, phoſphorated hydrogen gas kindles in the air: the 
phoſphorus is firſt kindled, and communicates the inflammation | 
to the hydrogen gas, heated by the combuſtion. In ſul- 
phurated hydrogen gas, on the contrary, the hydrogen gas 
kindled only by the contact of ſome body in ignition; and the 
ſulphur not being ſufficiently heated, is ſeparated without be- 
ing burned, 
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XIV. Hydrogen gas, mixed with azotic gas, 1s the elaſtic 
tuid denominated inflammable air of marſhes by Volta. It is 
-oduced by the putrefaction of ſome vegetable matters, and of 
l animal ſubſtances. It is diſengaged from waters in marſhes, 
jonds, houſes of office, and in all places where there are ani- 
nal matters putrefying in water; it is obtained alſo from the 
iillation of ſeveral animal ſubſtances. It either accompanies, 
recedes, or follows the formation of ammoniac which takes 
ace in putrefaction. I think it a ſimple uncombined mix- 
ute; for, were they actually combined, the reſult would be 
mmoniac from which it differs, 1. In the elaſtic ſtate of the 
two fluids of which it confiſts : 2. In the proportions of thoſe 
daftic fluids, which vary in this mixed gas, while the quantity 
of their baſes, combined in ammoniac, are always the ſame. 
We are indebted for an accurate knowledge of this gas to Ber- 
thollet: In the year 1978 and 1779, I examined the inflam- 
male gas of marſhes, and diſcovered in it the preſence of car- 
bonic acid: but in ſeveral of thoſe gaſes, collected in different 
parts of the neighbourhood of Paris, I found a mixture, the 
mature of which I did not properly diſtinguiſh ; although I 
iſerted, as may be ſeen in the 164th page of the collection of 
wy Memoirs in 8vo, that it is ſometimes accompanied, or even 
has its place ſupplied by phlogi/ticated gas, which, as I have 
elewhere ſhown, is the ſame with what we at preſent call 
notic gas. Theſe were merely vague aſſertions at the time 
when I inſerted them in my Memoirs : but Berthollet has fince 
communicated to them a precifion which induces me to diſtin- 
zuiſh this gas by the peculiar names which have been formerly 
aplained, 

Hydrogen gas, mixed with azotic gas, burns with a blue 
lame, It detonates difficultly with vital air. When detonated 
in Volta's eudiometer, ſome drops of water, and a reſidue more 
or leſs pure of azotic gas are produced. 

XV. I diſtinguiſh, by the title of hydrogen gas mixed with car- 
mic acid, that gas which is obtained by diſtillation from many 
regetable matters, particularly from tartar, and all tartareous 
lalts ; from acetous ſalts - from hard wood; from charcoal 
burned with the help of water; from pit coal, &c, 

It burns with difficulty, though without its ceaſing to be 
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combuſtible, three fourths of its bulk may form carbonic acid. 
This acid is ſeparated from it, and the hydrogen gas purigea 
by lime water and cauſtic alkalis. It is a ſimple mixtute, 
without combination. Indeed hydrogen gas is not capable of 
decompoſing carbonic acid; ſince carbon decompoſes water, 
having a ſtronger affinity than hydrogen for its oxygen, 
XVI. Laſtly, It is known that carbon, though very much 
fixed in cloſe veſſels, and in our common. fires, is capable of 
being reduced to vapour, and diſſolved in elaſtic fluids, in 3 
very high temperature. Hydrogen gas in particular poſſeſſes 
the property of diſengaging carbon, and maintaining it in ſuf. 
penſion ; it frequently therefore carries it with it, in aſſuming 
the elaſtic fluid form. It is this mixed gas that is diſengaged, 
when caſt iron and ſteel are diflolved in diluted ſulphuric acid; 
in conſequence of the former having abſorbed carbonaceous 
matter in the high furnaces, and the latter 1n its cementation, 
It even appears that carbon may be directly diſſolved in hydro. 
gen gas, by directing the rays of the ſun collected in the focus of 
2 mirror, upon a bit of charcoal placed on mercury in the bot. 
tom of a glaſs filled with this gas. This fluid burns with a 
blue flame ; and gives out during its combuſtion, ſmall white 
or reddiſh ſparks. The exiſtence of carbon diſſolved this gas, 
is proved by its gravity, and by its combuſtion in vital air, 
which produces carbonic acid. It likewiſe appears, that cat. 
bon communicates to hydrogen gas its well-known fetid ſmell, 
or at leaſt it renders that ſmell ſtronger. Laſtly, Carbon mo- 
difies the effects of this gas, and changes the reſults of its com- 
binations. Thus, a mixed gas, formed by the ſolution of car- 
bon in azotic gas, ſeems to be the colouring matter of Pruſſian 
blue. But we are not yet acquainted with all the compounds 
into which carbon enters: and the ſame is to be ſaid of the 
various mixtures of all the gaſes with one another, which cer- 
tainly take place in a great many combinations, but of which 
chemiſtry has not yet eſtimated the effects. 
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of the Application of the Facts which have been collected, concerning 


the Nature and Properties of Elaſtic Fluids, to the great Chemi- 
cal Phenomena produced by Nature and Art. 


It is now demonſtrated that there is ſcarcely a fingle phe- 
domenon in chemiſtry in which ſome. elaſtic fluid is not either 
diſengaged or fixed; nay, ſometimes both the diſengagement 
ind fixation of elaſtic fluids take place on the ſame occaſion : 
and the diſcoveries of the moderns have proved, that the man- 
ner in which ſuch phenomena were formerly accounted for, 
neither explained the cauſes, nor gave a juſt view of the effects. 
The perſpicuity which theſe diſcoveries have introduced is a 
ſufficient proof of their importance in natural philoſophy. 

On comparing the numerous fads which conſtitute the whole 


of chemical knowledge, it appears that they may be reduced to 


2 few general clailes, containing them all under diſtin& heads. 
Such an arrangement is the more neceſſary, as it ſhows the 
connections of thoſe facts; and muſt form, of conſequence, the 
true elements of the ſcience of chemiſtry. But this laſt object 
cannot be attained, till all the general phenomena be explained : 
and as we are ſtill unable to account for the number of theſe, 
23 1 am about to ſhow, this elementary method of treating the 
whole of chemiſtry in general propoſitions, is to be conſidered 
in no other light than as a propoſal, the importance and utility 
of which render it worthy the attention of philoſophers. 

It is with a view to contribute in part to the carrying of 
this project into execution, or at leaſt to ſhow that it is not 
impoſſible, that I have attempted to reduce all the facts, and 
the whole theory of chemiſtry, under fourteen leading phe- 
nomena, comprehending the various changes which natural 
bodies are liable to ſuffer from the action of the chemical affi- 
nities, In order to proceed regularly from ſimple to compound, 
in explaining theſe phenomena, I arrange them in the follow- 
ing order, | 

1. The abſorption. or diſengagement of caloric, and the pro- 
duction or diminution of heat, with the effects of both. 

2. The influence of air in combuſtion, and the general na- 
ture of combuſtible bodies. 

3. The effects of light on bodies, : 
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4. The decompoſition and the recompolition of water, 
5. The production and the decompoſition of earths, 
6. The formation and the decompoſition of alkalis, 
7. Acidification ; the formation and decompoſition of acids; 
the nature of theſe ſalts, their differences, their analogies, their 
action on moſt bodies, &c. ; 
8. The combinations of acids with earths and alkalis. 
9. The oxydation and the reduction of metals. 
10. The ſolution of metals by acids. 
| Ix. The formation of the immediate principles of vegetables 
by vegetation. , * | 
12, The ſeveral ſpecies of fermentation. 
13. The formation of animal matters by the life of animals. 
14. The putrefaftion and decompoſition of animal matters, 
Let us briefly conſider each of theſe phenomena, and ex. 
plain their eſſential relations with the properties of elaſtic 
fluids. 
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I. The production of heat, or diſengagement of caloric, is 
owing etther to the force of preflure, which diſengages it from 
bodies in which it is contained, or to combination, which dif. 
engages it in like manner. It is to be obſerved, that this phe- 
nomenon takes place more eſpecially when an elaftic fluid is 
fixed in any body; becauſe, as we have already ſeen, this aeri- 
form ſtate ſuppoſes the preſence of much combined caloric, It 
is alſo to be obſerved,” that as every different body contains a 
different quantity of caloric, or, in other words, different bo- 
dies have different capacities of caloric, therefore preſſure or 
combination muſt produce, from different bodies, very different 
quantities of this ſubſtance. For which reaſon, this phenome- 
non, which accompanies a great part of the operations of che- 
miſtry, ſhouid be eftimated with the utmoſt care in expeti- 
mental reſearches. Simitar to this is the manner in which the 
apparent deſtruction of heat or al/zrtion of caloric takes plate, 
which is likewiſe very often obſerved in chemical proceſſes. 
It is always connected with an increaſe of the bulk of bodies, 
. | and with their then acquiring a greater capacity for the re- 
ception of caloric. Both of theſe phenomena, therefore, may 
be eſtimated mechanically, or merely by obſerving how the 
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jarticles of bodies are compreſſed together, or removed from 

each other. But in order to form a more juſt idea of it, we 

nuſt add to this mechanical cauſe, the conſideration of the 

chemical attract ion or particular affinity of caloric for different 

bodies. The moderns have made a great many diſcoveries 

eſpeting the influence of caloric in combinations and decom - 
tions. | 

II. Combuſtion is one of the moſt important phenomena in 
nature. We may diſtinguiſh two diſtin claſſes of combuſti- 
ons; thoſe which take place in the air, and thoſe which take 
place apparently without the contact of vital 2 but in ſub- 
lances containing its baſe. 

Combuſtious effected by the contact of air, are, as * been 
already ſaid, combinations of the combultible body with the 
baſe of vital air or oxygen. In proportion as theſe combina- 
tions take place, the matter of light and caloric are ſeparated 
from the oxygen in a greater or leſs quantity, and appear in 
the form of light and ſenſible heat. There are ſome com- 
buſtible bodies which, by diſengaging theſe fluids flowly from 
rital air, afford only little heat when they burn : others, again, 
diſengage theſe principles rapidly, and cauſe them to appear in 
the form of ſparkling light, and glowing heat. By communi- 
ating more or leſs oſcillation to this light, they gave it differ- 
ent ſhades of colouring ; if, with Euler, we may conſider dif- 
ferent coloured rays of light as being all the ſame matter, only 
atuated by different oſcillations, ſimilar to the vibrations of 
ſound. In certain combuſtions effected by air, the combuſtible 
bodies have ſo great an affinity to the baſe of the elaſtic fluid, 
that they attract it with the utmoſt facility; others require, in 
order to their combination with oxygen, a temperature ſome- 
times exceedingly high, which appears to promote the attrac- 


tion of the combuſtible body for that baſe. This theory ac- 


counts for the increaſe of the weight of a burnt body; the 
change of its ſtate ; the impurity of atmoſpheric air after com- 
buſtion, ſince the proportion of azotic gas then becomes much 
larger, and the diverſity of the phenomena, ſuch as flame, heat, 
and rarefaction, which accompany every ſpecies of combuſtion 


effected in the atmoſphere: 
Vl. TTT. . ] 3 x 
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The ſecond claſs of combuſtions is generally effected in cloſe 
veſſels. It conſiſis in general in the tranſition of oxygen, ei- 
ther more or leſs ſolid, out of a body already burnt, into an 
unburnt body. It depends upon the different elective attrac. 
tions. of this principle for different combuſtible baſes, I 
this claſs belong the oxydation of metals by acids, the reduc. 
tion of metallic oxyds by carbon, the combuſtion of ſulphur, 
phoſphorus, carbon, and carbure of iron by nitric act, the 
combaſtion of hydrogen, the principle of ammoniac, by the 
oxygenated muriatic acid, &c. &c. In all theſe inſtances, 
oxygen paſſes out of one body into another; and as it was not 
melted into an elaſtic fluid by caloric and light, theſe com. 
buſtions generally take place without flame. We may obſerve, 
that in theſe inſtances of combuſtion, which may be conſidered 
as ſilent, and called oxygenatiens, the property of combuſtibility 
is not loſt, but only transferred from the body which abſorbs 
the oxygen to that which loſes it. We may likewiſe add, that 
as oxygen is more or leſs. ſolid, that 1s, more or leſs deprived 
of calorie and light, in the compounds into which it enters, 
bodies which detach it from theſe may ſometimes abſorb it in 
a ſtate more pure and ſolid than that in which it before ex- 
iſted: and the diſengagement of caloric, and even of light, 
muſt then take place. Such is the origin of theſe two pheno- 
mena in detonations by nitre, in the apparent action of nitric 
acid on ſulphar, carbon, phoſphorus, the generality of metals, 

oils, and alcohol. | 
III. The n light on bodies, have been hitherto eſtimated 
only by the:r reſults; their cauſe has never yet been properly 
explained. It has been long known to act upon vegetables, to 
communicate to them colour, and to develope their combuſtible 
principles. Scheele obſerved, that the rays of the ſun coloured 
nitric acid, muriat of ſilver, mercurial precipitates, &c. It is 
at preſent well known, that all theſe effects are accompanied 
with the diſengagement of a more or leſs confiderable quantity 
of vital air: light, therefore, acts at the ſame time with caloric 
upon theſe bodies, ſeparates their oxygen, which it melts and 
caules to paſs into the itate of elaſtic fluidity. This effect is 
very obvious with reſpect to oxygenated muriatic acid, which 
by expoſure to the rays of the ſun, gives out vital air, and te- 
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aſſes to the ſtate of ordinary muriatic acid, It is in this 
manner that light contributes to the decompoſition of carbonic 
acid by the leaves of vegetables. That decompoſition is, in 
truth, owing to a double attraction; 1. The attraction of light 
and caloric for oxygen, which they tend to diſengage in vital 
air, &c. 3 2+ That with which vegetable matters act upon car- 
bon, the radical principle of this acid. By the ſame mechaniſm, 
light promotes the decompoſition of water by the ſame organs 
of vegetables, and contributes to the formation of their oleagi- 
nous principle. By attending with more care than has been 
hitherto done, to the action of light upon many natural bodies, 
ſome important diſcoyeries may be made, as I pointed out in 
the year 1780. 

IV. The formation and the decompsſiticn of water, depend en- 
tirely on the affinities of oxygen, which is one of its principles. 
Link, iron, oils, and carbon, are already known to poſſeſs the 
property of ſeparating the principles of water, by abſorbing its 
oxygen, and diſengaging its other principle, hydrogen, in the 
form of hydrogen or inflammable gas. The extreme levity of 
this gas, accounts for the high temperature requiſite to effect 
this decompoſition ſuddenly. It appears, that the baſe of this 
fas, hydrogen, which is commonly either liquid or ſolid, in the 
two ſtates in which water is commonly found on the ſurface of the 
globe, has a very great capacity for containing caloric or the 
matter of heat. It even appears, that this baſe, though com- 
bined with oxygen in water, ſtill poſſeſſes the property of ab- 
lorbing a great deal of heat; and that it is this property which 
renders aqueous vapour lighter than air; in cenſequence of 
which it ſupports a leſs column of mercury in the barometer, 
This beautiful diſcovery of the nature and the decompoſition 
of water, throws much light on the theories of metallic ſolu- 
tions, of the oxydation of various metals by moiſture, of the 
formation of the immediate principles of vegetables, of vinous 
fermentation, and of putrefaction: And we already ſee, that 
moſt all chemical theories are referable to, and depend upon 
the affinities of oxygen. It throws alſo great light on the phe- 
2mena of the atmoſphere, the formation of meteors, the laws 
rhich nature obſerves in the ſucceſſive changes of organic 
Mtters, &c, It is particularly worthy obſervation, that ſuch 
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ſubſtances as do not fingly decompoſe water, effect this de. 
com poſition by the aſſiſtance of other bodies. Thus ſulphur 
with alkali, tin with nitric acid, &c, decompoſe water at lou 
temperatures, by means of complex or difpoſing aflinnies, 
Nothing can contribute more to throw light on a great num. 
ber of the phenomena of nature and the arts, than the know— 
ledge of theſe prediſpoling aſfinities, &c. 

V. There are flill ſeveral important objects with re ſpect to 
the formation of natural bodies, which the labours of chemiſts 
have not explained. One of theſe is the formation of cart}, 


- Naturaliſts have given their opinions concerning the nature of 


earths : ſeveral of them have conſidered the converſion of filex in. 
to clay, as a fact ſufficiently proved; but that notion is nothing 
but an ingenious hypotheſis, not ſupported by facts. Chemiſls 
have not been able to change either ſiliccous earth into alumin, 
or alumin into ſiliceous earth. Nature, perhaps, produces this 
converſion ; but as we are unacquainted with the means which 
ſhe employs, we ſhould not venture to gueſs, when not coun. 
tenanced by direct experiments. To conſider barytes, mag. 
neſia, and lime, as compounds of the preceding united with 
ſome other bodies, is to advance hypotheſes which deſerve but 
very little credit. No chemiſt has hitherto directed his in. 
quiries to this ſcope : the neceſlary daia are even wanting, 


Ihe experiments of ſome moderns on the extraction of pre. 


tended metallic reguli, from earths treated with carbon in a 
violent heat, have afforded only a fallacious reſult, It appears 
to be aſcertained that all theſe reguli are but one and the ſame 
ſubſtance, phoſphure of iron, formed from the earth of bones, 
or a portion of phoſphat of lime reduced to phoſphorus, and 
combined with the iron of the carbon. 

VI. Nearly fimilar is the ſtate of our knowledge with re- 
ſpect to the formation of fixed alkalis. The modern ideas of 
the principles of chemiſtry, lead us to ſuſpect azot as a prit- 
ciple of theſe ſalts. We may perhaps even venture to conſidet 
this body, the exiſtence of which in ammoniac has been fully 
proved by Berthollet, as a principle common to fixed alkali 
and alkaline earths in general, in a word, as the aalen 
principle. Some chemitts have thought, that the fixed alkali 
are partly decompoſed in the many operations of chemiltry* 
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they conceived that they were changed into ammoniac, in the 
diſtillation of old foaps, and tartareous and acetous neutral 
ſalts. This converfion, if it were proved, would ſeem to ſhow, 
that fixed alkalis contain azot, which, by attaching itſelf to the 
hydrogen of the oil, forms ammoniac. But theſe facts have 
not yet been carefully examined, with reſpect to the quantities 
of the fixed alkalis which appear to be decompoſed, and that of 
the ammoniac which is obtained, nor, what is of no leſs im- 
portance, with reſpect to the reſidue produced from the fixed 
alkalis ; and we cannot hope to eſtabliſh our theory upon this 
fa, till its circumſtances be more exactly known. But though 
theſe were Known, we thould ſtill have to inquire into the 
nature of the other principle or principles of fixed alkalis, and 
in what manner the radical principle of potaſh differs from 
that of ſoda, &e. A ſeries of reſearches made with care, with 
regard to the nature of the two fixed alkalis, - would throw 
much light upon many of the obſcure phenomena of chemiſtry. 

VII. The formation and the decompsſition of acids, is one of the 
moſt valuable and beſt known parts of modern chemiſtry. We 
know that they conſiſt all of a baſe or radical principle, more 
or leſs combuſtible, in combination with oxygen: that the oxy- 
gen being the ſame in them all, is the principle of their acidity ; 
and that the differences among them are owing to the ſubſtance 
or ſubſtances combined with the oxygen; which differ in each 
different acid. We know the baſes of the ſalpharic, the nitric, 
the carbonic, the arſenic, the tungitic, the molybdic, and the 
phoſphoric acids: we know them to be ſulphur, azot, carbon, 
arſenic, tungſten, molybdena, and phoſphorus. But the acidi- 
fable baſes of the muriatic, the flaoric, and the boracic acids 
in the mineral Kingdom, remain till undiſcovered ; as well as 
the proportions in which hydrogen and carbon, which ſeem to 
form the baſes of all the vegetable acids, are united in them. 

The decompotition of the acids whoſ2 nature is known, is 
not hard to explain. We know that it muſt happen, whenever 
2 combuſtible body, having a ſtronger affinity with oxygen 
than oxygen has with the acidifiable baſe of the acid: And 
luck is the theory of ſulphureous and nitrous acid gaſes by the 
compoſition of the ſulphuric and nitric acids, &c. 

The radicals of acids ought alſo to be diſtinguiſhed into 
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ſimple and compound; ſulphur, phoſphorus, carbon, cc. are 
{imple radicals. All the vegetable acids have radicals, that 
are formed of hydrogen and carbon. Theſe laſt are not de. 
compoſed by combuſtible bodies, becauſe their radicals have 
more affinity with oxygen than metallic matters, &c, which 
are generally employed in this decompoſition. Thus, of me. 
tallic ſubſtances, only the metallic acids are ſoluble in the vege- 
table acids. | | 
VIII. The combination of acids with earths and alkalis, forms 
the hiſtory of neutral ſalts, and of the affinities or elective at. 
trations of thoſe different matters. It comprehends the exa. 
mination of the phenomena which take place during their 
uniting, the taſte which they acquire, their form, ſolution, 
cryſtallization, alterations by fire and air, and mutual decom- 
poſitions. It has been treated of at great length in this work, 
IX. The oxydation and redufticn of metals is alſo referable to 
the hiſtory of air and oxygen. We know, that what has been 
called the calcination of metals, is a combuſtion, that it conſiſts 
in the union and fixation of the baſe of yital air or oxygen; 


that metallic calces are compounds of metals and oxygen, which 


we call oxyds ; that moſt oxyds are reduced only by giving out 
their oxygen to ſome other body having a ſtronger affinity 
with it; that carbon, by abſorbing oxygen from metallic oxyds 
in this manner, forms? with it the carbonic acid, which is dil. 
engaged in ſuch abundance during their reduction; and that 
there are ſome metallic oxyds, from which oxygen is ſeparated 
in the ſtate of vital air, by means of caloric and light, a fact 
which proves, that this oxygen is combined with different 
metals, with very different degrees of adheſive force. Thus 
ſeveral metals heated with metallic oxyds, carry off their oxy- 
gen, as iron and zink from the oxyd of mercury, tin from the 
oxyd of copper, &c. But two very important particulars in 
the hiſtory of the oxydation of metals, which have been aſcer- 
tained by modern experiments, and which throw great light 
on all the phenomena of metallic matters, are, 1. That every 
different metal abſorbs, in order to its ſaturation, a different 
quantity of oxygen: 2. That each metal may exiſt in different 
{tates of oxydation, or, combined with different proportions of 
exygen, from that which merely begins the oxydation of 2 
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getal, to that by which it is completely accompliſhed, for in- 
tance, from fifteen to forty or more parts of oxygen, to the 


zundred weight of iron. 

The attentive examination of this ſecond fact, leads us to di- 
tioguiſh, in every metallic oxyd, ſeveral different Rates in re- 
pelt to the quantity of oxygen which it contains. Thus, mer- 
cry ſuffers an incipient oxydation, and is changed into a black 

wder in a number of circumſtances, which have been hither. 
o conſidered as effecting only an extreme diviſion of the metal: 
ad particularly when triturated or extinguiſhed with fats, 
nucilages, ſyrups, &c. Thus, iron, in the ſtate of martial 
thu, is the firſt oxyd of that metal, in reſpect of the ſmall 
quantity of oxygen which it contains, and cold water eafily re- 
{uces the metal into this ſtate : Laſtly, Copper, beginning to 
be oxydated, or combined with the ſmalleſt poſſible quantity of 
oxygen, is brown and reddiſh, a little more oxygen renders it 
blue; whereas a perfect oxyd of this metal, or one ſaturated 
with oxygen, is of a bright green. 


This diſtinction of metallic oxyds, according to their different 


{ates of oxydation, or according as they contain different quan- 


ties of oxygen, and poſſeſs different properties, in conſequence 
of their having been more or leſs burnt, enables us to explain 


pet many phenomena, of which chemiſts were formerly 
able to give no ſatisfactory account. 

X. The ſolution of metals in different acids, the properties of 
theſe ſolutions, and of the ſalts which they afford, agree very 


well with the modern theory, and are much better explained 


by it, than they formerly were. No ſolution of a metal in an 
rid can take place, unleſs the metal be firſt oxydated. 

Metals are oxydated by the ſulphuric acid, either by the 
id itſelf, or by the water with which it is diluted. In the 
irſt of theſe caſes, the acid is decompoſed, and a quantity of 
ſulphureous acid gas diſengaged ; in the ſecond, the water is 
decompoſed, and hydrogen gas diſengaged. Some metals de- 
compoſe only the ſulphuric acid, without acting upon the wa- 
ter; ſuch as mercury, lead, &c.; and to burn theſe metals, 
de acid muſt be concentrated, and often aſſiſted by heat. Me- 
als which act with more energy in decompoſing water than in 
«compoſing ſulphuric acid, ſuch as zink and iron, are not ſo 
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readily oxydated, unleſs the acid be diluted, as it is from the 
water they muſt derive the neceſſary oxygen. What proves 
the certainty of this laſt fact is, that the ſulphuric acid remain; 
undiminiſhed, none of it being decompoſed. From theſe ci 
cumſtances it is clear, that much more ſulphuric acid muſt he 
neceſſary for the ſolution of a metal which decompoſes the acid, 
than for the ſolution of a metal which decompoſes the water 
combined with it. In the former caſe, two different ſums of 
the acid are requiſite, one to oxydate the metal, and another 
to diſſolve the metallic oxyd: if only the firſt ſum were mixed 
with the metal, it would only be oxydated, and the ſecond fun 
of acid would flill be neceffary to diflolve the oxyd; in the k. 
boratories, there is frequently occaſion to make ſuch an adi. 
tion. Accurate obſervation has ſhown, that metallic oxyd; 
ought to be always in the ſame degree of oxydation or combi. 
nation with oxygen, in order that they may be diſſolved in the 
ſulphuric acid; and that when they are ſaturated with the 
acid, they no longer combine with it. Before this period, they 
are not ſoluble in it; beyond it they are precipitated, an event 
which happens when a ſulphuric folution is expoſed to too 
ſtrong a heat, or left for a longer or ſhorter time expoſed to 
the air. In the firſt of theſe operations, the heat promotes the 
action of the metallic oxyd upon the acid; and it of conſe- 
quence takes up more oxygen than it contained or needed in 
order to remain ſuſpended in the acid; in the ſecond inſtance, 
it abſorbs that principle from the atmoſphere, till acquiring 
more than is neceſſary to its ſuſpenſion, the oxyd is precipitat- 
ed. Such is the theory of ſulphuric mother-waters. Solu- 
tions of metals by this acid afford cryſtals only in the former 
caſe. All theſe facts agree in ſhowing, that the metals act firk 
upon their ſolvents ; and that the ſulphuric acid does not af 
upon them till they be oxydated to a certain degree. 

Nitric acid is likewiſe decompoſed by moſt metals. They 
are oxydated or calcined to a certain degree by abſorbing it 
oxygen, with which they have a greater affinity than act. 
But as they do not take up all the oxygen of the nitric acid, 
unleſs too much of the metal be employed, and the mixtute 
be too much heated, the azot is ſeparated in combination with 
2 portion of oxygen ; and this particular combination confi!» 
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tes nitrous gas. The nitric acid is more liable to decompo- 
ation than any other acid: its two component principles not 
being very intimately united. For this reafon, it has always 
deen conſidered as the chief ſolvent; and it is owing to the 
ame circumſtance, that water is ſeldom decompoſed during 
the mutual action of metals and the nitric acid, and that a 
arge quantity of water puts a ſtop to this re- action. Accord- 
ingly, ſolutions of metals in the nitrie acid afford only one 
fort of elaſtic fluid, nitrous gas, which is ſometimes mixed 
with a little gas azot, eſpeeially if the metals employed have 
a very ſtrong affinity with oxygen, and abforb a great deal of it, 

Metals which are ſoluble in the nitric acid combine, and re- 
main in combination with it, only when they contain a cer. 
tain quantity of oxygen not equal to their ſaturation. Many 
metallic oxyds, therefore, ſuch as thoſe of biſmuth, antimony, 
mercury, tin, and iron, are very eaſily ſeperated from nitric 
zeid, ſolely by reſt, by heat, or by expofure to the air. As 
they eontinue to abſorb oxygen from the acid in which they 
ze diſſolved, or from the ſurrounding atmoſphere. The quan- 
tity of nitric acid mult be very large; that it may be ſuſi- 
cent, firſt, to oxydate the metal; ſecondly, to diſſolve the oxyd. 
If you employ only what is requiſite for the former purpoſe, 
you obtain only a dry oxyd; as in the inſtances of biſmuth, 
zink, tin, and antimeny. Metals very. greedy of oxygen fre- 
quently take up all that exiſts in the nitrie acid, and not hav- 


ing enough for ſaturation, decompoſe the water, by abforbing 
its oxygen. Ammoniac is formed in this caſe by the union 
ok the azot of the nitric acid with the hydrogen of the water. 
The muriatic acid does not a& upon any metal without the 
aſſiſtance of water. Wherefore, as there are but few metals 
which act upon water, there are but few directly ſoluble in 
the muriatic acid; and nothing but hydrogen gas is ever diſ- 
engaged, in the caſe of ſolution, by this acid. Every thing 
concurs to ſhow, that the principles of this acid adhere more 
obſtinately together, than thoſe of any other acid; and from 
this Jam much inclined to think, that the unknown baſe of 
the muriatic acid, whatever it be, is the body which has the 
greateſt poſſible affinity with oxygen, ſince none of the com- 
buſtible bodies which detach that principle from the other ſub. 
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ſtances that contain it, takes it from this acid : but when me- 
tallic oxyds are once formed, it diſſolves them very readily ; 
it even detaches them from ſeveral other acids ; and it diſſolves 
them even when fully ſaturated with oxygen ; which the other 
acids are not capable of doing. The two laſt of theſe properties, 
which are very remarkable, certainly depend on the tendency 
which the muriatic ac'd has to abſorb an exceſs of oxygen; a 
tendency ſo fully proved by the formation of the oxygenated 
muriatic acid, &c. When the muriatic acid diſſolves metal. 
lic oxyds that are too much oxydated to be diſſolved by the 
other acids, it begins by carrying off a portion of the Oxygen 
from the oxyds, and part of the water being diſengaged into 
oxygenated muriatio acid, the reſt diſſolves the remainder of 
the oxyd that 1s leſs oxydated. 

The action of the other acids on metals is not yet ſufficiently 
known, to enable us to explain it ſo accurately as that of the 
former. We ſhall only remark, that metals cannot decompoſe 
the carbonic acid; ſince carbon, the radical principle of that 
acid, has a ſtronger affinity with oxygen, than oxygen has 
with metals; as is proved by the decompoſition of metallic | 
oxyds by the carbonaceous principle. It is the ſame with ve- 
getable acids. | 

Laſtly, The precipitation in the metallic ſtate of metallic 
oxyds from acids, by other metallic ſubſtances, depends en- 
tirely on the diverſity of the affinities of oxygen with theſe 
ſubſtances. When copper precipitates oxyd of ſilver, and iron, 
oxyd of copper, in the ſtate of ſilver and copper, the reaſon of 
theſe phenomena 1s, that copper has a ſtronger affinity with 
oxygen than ſilver, and iron than copper. 

XI. We are only beginning to underſtand the formation of 
the immediate principles of vegetables. It was long ago ob- 
ſerved, that plants grew very well in pure water; and that 
all their conſtituent principles were formed with water and at- 
moſpheric air: from theſe two ſources they derive their prin- 
cipal nouriſhment : from theſe, their extract, mucilage, oil. 
carbon, acids, colouring parts, &c. are produced. Since the 
difcovery of the different gaſes, it has been obſerved, that they 
grow very rapidly in air altered and mixed with carbonic acid, 
as well as in hydrogen gas. We have already taken notice, 
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hat leaves decompoſe water and carbonic acid. From the 
vcmer, they abſorb hydrogen; and from the ſecond, carbon ; 
liſengaging from both vital air. They appear likewiſe to ab- 
ab azot. Theſe well known phenomena explain the forma- 
ion of carbon and of oil: for there can be no doubt that the 
utter of theſe principles conſiſts of hydrogen fixed by carbon, 
{the expreſſion may be uſed, as it affords much water and 


arbonic acid during its combuſtion, But we are ſtill ignorant | 


{the manner in which the colouring principle, the different 
ils, the aroma, the fixed alkali, and the glutinous part, &c, 
ire formed; we can only venture to foretel, that new experi- 
nents on vegetation, in proſecution of theſe new views, will 
hereafter explain the nature and the compoſition of all theſe 
ülerent immediate principles. 

We are now beginning to underſtand the formation of vege- 
table acids, during vegetation, and even by that act. In the 


tiſtory of acids, we have already taken notice, that they ap- 


ear to be all formed of ſimilar baſes : that, by an ultimate 
mnalyſis, we obtain equally from them all, carbon, hydrogen, 
and oxygen ; and that they ſeem to differ only in the propor- 
tons of the principles, and in the compreſſion of denſity of the 
ſubſtances, The more we extend our experiments upon acids, 
the more probable will this opinion become. 

Scheele and Crell have found an analogy to exiſt among ſe. 
reral of them. Scheele, who at firſt thought the oxalic acid 
and the acid of ſugar to be different from each other, has at 
length proved, as we have mentioned elſewhere, that there is 
o difference between theſe acids, but that they are preciſely 
tle ſame : 1. By extracting the portion of potaſh which con- 
ceals te properties of the oxalic acid in common ſalt of ſorrel, 
ad by that means reducing it to the ſtate of pure oxalic acid: 
2. By changing acid of ſugar into ſalt of ſorrel, by the addi- 
tion of a little potaſh. 

If to this important fact in the analyſis of vegetables, we add 
tie valuable experiments of Crell, who has extracted tartare- 
aus acid from alcohol, and has changed tartareous acid into vi- 
degar, and into oxalic acid, and oxalic acid again inte acetous 
«id, we ſhall ſee, that the oxalic, the tartareous, and the ace- 
fous acids greatly reſemble each other; that they are formed 
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from one baſe, and differ only in the proportions of - the Oxy. 
gen which they contain, It appears that the tartareous acid 
contains leaſt of this principle; that the oxalic acid contain; # 
much more of it; and that the acetous acid contains ſtill more 
than either of the other two. I cannot help thinking, that i 
four vegetable acids, which were at firſt thought to be eſſen. 
tially different from each other, have been already found tg 
conſiſt of the ſame bafe, combined with different proportions 
of oxygen; future experiments may in like manner diſcoyer 
the ſame analogy to ſubſiſt among others, particularly between 
the citric and malic acids, which are ſo often found together 
in vegetable juices. Theſe affertions are ſupported by ſome 
experiments on the analyſis of the quinquina of St. Domingo, 
which are inſerted in one of the volumes of the Annals of Che. 
miſtry. 
Laſtly, Our preſent knowledge of the theory of vegetation, 
already explains to us the influence of manures. Parmentier 
is the firſt and almoſt the only natural philoſopher that has be. 
gun to apply this theory to agriculture, in a memoir which he 
read to the Agricultural Society of Paris, in June 1791, 
XII. Vinous fermentation, the ſimultaneous formation of 
the carbonic acid and alcohol, the neceſſity of water and a ſac- 
charine principle to begin that fermentation, all together at. 
ford us reaſon to think, that it is produced by the decompoſi- 
tion of water. The oxygen of the water combining with the 
carbon, forms carbonic acid, which is diſengaged ; and the al. 
cohol is formed by the fixation of the hydrogen in the oil) 
baſe, which, with different quantities of oxygen, forms tlie 
tartareous, the oxalic, and the acetous acids, This theory ex- 
plains fully the reaſon why alcohol is ſo light, why it afford 
fo much water in combuſtion, why it is changed by mineral 
acids into oxalic acid, acetous acid, &c. It is true, we do not 
yet well underſtand how it paſſes into the ſtate of ether; only 
it is probable, that in ſuch operations, the alcohol loſes a por- 
tion of its hydrogen, which goes to the formation of water. 
XIII. Chemiſts are beginning to conjecture, how far the 
ſcience can conduct them in their inquiries into the formation 
of animal matters, Digeſtion ſeems to be ſimply an extraction 
or ſolution by the gaſtric juice. The fixation of azotic gas 


| ' 
GN MODERN ,CHEMISTRY, 509 


cz of the principal functions of organization, From the ex- 
periments of Scheele, and {till more from thoſe of Berthollet, 
it appears to form the principal difference between animal mat- 
ters and vegetable ſubſtances, It contributes to the formation 
of the ammoniac which theſe ſubſtances afford in ſuch abun. 
lance by diſtillation, &c. Reſpiration appears to be one of 
he moſt powerful means employed by nature for increaſing 
the quantity of azot in animal ſubſtances, 

The differences among the animal fluids deſigned for the 
nouriſhment of the different organs, and the peculiar nature 
of the gelatinous humour, of the albuminous liquor, and of 
the fibrous part, which is melted and diſſolved in certain fluids, 
are now ſufficiently aſcertained. We know that the former is 
the leaſt animalized, that the ſecond is more ſo, and that the 
third is the laſt ſubſtance produced by the action of the vital 
ſunctions upon the fluids : we know alſo, that this laſt Bum 
is reunited ſimply by reſt into a tiſſue of ſolid fibres; and that 
the albuminous part is thickened, and rendered conerete by 
heat; whereas the gelatinous ſubſtance is ſooner diſpoſed to 
melt, but alſo more readily reproduced. Peculiar acids have 
deen found in the excrementitious humours ; but we know 
nothing of their formation : we are particularly ignorant of 
the manner in which the phoſphoric acid, which abuunds ſo 
generally throughout this kingdom, is formed. | 

The nature of the ſolids of animals has engaged the atten- 
tion of modern chemiſts. The diſtinctive nature of the fibrous 
texture of the muſcles, of the membranous plates, of the hard 
laminz of the bones, &c. is now known. Medicine expects 
irom the diſcoveries of chemiſtry, a ſolution of the problems 
which ſtill ſabſiſt concerning the formation of the ſeveral mat- 
ters which conſtitute theſe parts; eſpecially the phoſphoric 
acid, the albuminous juice, the fibrous matter, calcareous phoſ- 
phat, and the peculiar oils which are found in this kingdom 
of nature. The formation of ammoniac, which was gueſſed 
at by Bergman and Scheele, and has been fince fully explained 
by Berthollet, affords us reaſon for thinking, that all theſe 
problems may be ſucceſſively ſolved. In all probability, we 
want only a few principal facts, to enable us to reach ſeveral 
2 
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important reſults : the hope of this muſt encourage thoſe phy. 
ficians who know the importance of chemiſtry. 

XIV. Ever ſince the days of Chancellor Bacon, the hiſtory 
of putrefaction has been acknowledged as an important object 
in medical inquiries. Several eminent naturaliſts have ſtudied 
it with ſome ſucceſs: But the cauſe of this decompoſition, and 
the manner in which it is effected, have not been yet diſcover. 
ed. The late diſcoveries throw ſome light on this important 
point. Water, which promotes and excites putrefaction, i; 
underſtood to be decompoſed in that inteſtine motion. We 
underſtand how ammoniac is formed in ſuch abundance, by the 
fixation of azotic gas and hydrogen gas. The flow decompoj. 
tion of fat, its preſervation and condenſation, of which the laſt 
in ſome inſtances proceeds to ſolidity and hardneſs, in conſequence 
of the fixation of vital air from water, are now accounted for: 
in like manner have been explained, the volatilization and re. 
duction of dead animal ſubſtances expoſed to the air into elaſtic 
fluids; in a word, the complete ſeparation of all thoſe prin- 
ciples, and their diſperſion in the atmoſphere, which conveys | 
them into new combinations ; with that whole ſeries of com- 
poſitions, and tranſitions of ſubſtances out of one kingdom into 
another, ſo happily expreſſed by Beccher, under the philoſo- 
phical emblem, circulus æterni motus, which he uſes to ſignify 
the always active powers of nature. 


AN 


EXPLANTION 


OF THE 


TABLE OF NOMENCLATUREF®. 


W. ſhall firſt obſerve, that our intention in drawing up this 
Table has not been to offer the whole Nomenclature of Che- 
miſtry, but to unite, under ſeveral claſſes of compounds, a ſuf. | 
ficient number of ſele& examples, in order that, by means of a 1 
imple and eaſy ſtudy, our method of naming might be applied 1 
to all the compounds which are known to chemiſts, or to thoſe 18 
which they may hereafter diſcover. To anſwer this purpoſe, 0 
we have divided our table into fix perpendicular columns, at | ly 
the head of which are placed the general titles, which announce | [| 
the ſtate of the bodies whoſe names are found therein. | | 

Each of theſe columns is divided into 55 ſeparate compart- 
ments, one beneath the other. This number is determined 
by that of the ſubſtances not yet decompoſed which we are | 
aquainted with, and which are inſerted in the firft column. | 
The correſpondent horizontal diviſions of the five following | 
columns, comprehend the principal combinations of theſe ſimple 


ſubſtances, and muſt therefore be equally numerous in each 1 
column, | 


— . 
* Sce Table II. at the end of this Volume. 
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We ſhall proceed to give an account of the principal circum. 


anon which, offer een in the conſideration of theſi 


ans, 


4 COLUMN THE FIRST. 


The firſt a, marked by the Roman numeral J. is en. 
titled, Subfances not decumpeſcd. We muſt here remark, that 
theſe bodies are ſimple to us only becauſe we have not yet 
ſucceeded in analyſing them. All the. accurate experiments 
which have been made for the laſt ten years, ſhow that theſe 


bodies cannot be ſeparated into ſubſtances of a more fimple na. 


ture, and that they. cannot be reproduced by artificial compoſi. 


tioas. Theſe ſubſtances are, as we have already obſerved, 557 


in number. Oppoſite eaeb of theſe is placed, in Arabian cha. 


racters. the number which denotes the place of each body, and 


of its correſpondent compounds in the other columns. 
The horizontal lines are, therefore, by this diſpoſition, con- 


tinued abſolutely from the firſt column to the ſixth; and all 


the horizontal compartments of each column are 3 


ed and denoted by the ſame number. 


The 55 fimple fubſtancos in the firſt adam Gul 
to five claſſes, according to the comparative nature of each, 
The firſt diviſion comprehends four bodies, which ſeem to ap- 
proach neareſt to the idea which has been formed of elements, 
and wich perform the moſt active part in combinations : theſe 


are, light (1 compartment); heat (2), hitherto called the mat. 


ter of heat; @xygen (3), or that part of vital air which | 
fixed in bodies which burn, which augments their weight, 
changes their nature, and whoſe: character or moſt eminent 
property being that it forms acids, has induced us to derive Its 
name from this remarkable property: hydrogen (4), or the 
baſe of the elaſtic flaid called inflammable gas, a ſubſtance 
which exiſls in the ſolid form in ice, becauſe it is one of the 
principles of water. Theſe four firſt ſimple ſubſtances ate 
connected by a bracket. 

The ſecond claſs of ſubſtances not yet decompoſed in the 
firſt column 0 twenty-fix different bodies, all of 
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which poſſeſs the property of becoming acid by their unions 
with the oxygen, and which, from this common charaQter, we 
denote by the words acidifiable baſes. Among theſe twenty- 
{x bodies, there are only four which have yet been obtained 
imple and uncombined ; theſe are azot, or the nitric radical * 
(compartment 5), or the ſolid baſe of atmoſpheric mephitis, 
well known at preſent to chemiſts; pure charcoal, carbon, or 
the carbonic radical (6); ſulphur, or the ſulphuric radical (7); 
and phoſphorus, or the phoſphoric radical (8). The twenty- 
two others are only known in their combinations with oxygen, 
2nd in the ſtate of acids; but in order to give a greater degree 
of perſpicuity and extent to the ſcience, we have ſeparated 
them from oxygen in idea, and we ſuppoſe them in that ſtate 
of purity to which 1t is very probable that art will hereafter 
ſucceed in reducing them. They are all denominated by the 
names of their acids, with an uniform termination, which are 
followed by the generic word radical. Such is the manner in 
which the expreſſions, muriatic radical (compartment 9), bo- 
racic radical (10), fAluoric radical (11), ſuccinic radical (12), 
xetic radical (13), tartaric radical (14), pyrotartaric radical 
(15), oxalic radical (16), gallic radical (17), citric radical 
(18), malic radical (19), benzoic radical (20), pyrolignic radi- 
cal (21), pyromucic radical (22), camphoric radical, (23), 
lactic radical (24), ſaccholactic radical (25), formic radical 
(26), pruflic radical (27), ſebacic radical (28), lithic radical 
(29), bombic radical (30), are to be underſtood. 

The third claſs of the undecompoſed bodies of column J. 
contains the metallic ſubſtances, which are ſeventeen in num- 
der, fromm the compartment 31 to 47, incluſive. All theſe 
poſſeſs the names by which they are known at preſent. The 
three firſt are capable of paſſing to the acid ſtate, and are by 
tus character related to the acidifiable baſes which precede 
them, 

In the fourth claſs of ſubſtances not decompoſed, are placed 
the earths, filex (compartment (48), alumine (49), barytes 
(59), lime (51), magueſia (52). Theſe five earths have not 
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| lt muſt here be obſerved, likewiſe, that azot has not been obtained alone and 
alulated, but combined with caloric, and in the ſlate of gas. — 
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yet been decompoſed, and they muſt be conſidered as ſimple 
ſubſtances, in the preſent ſtate of our knowledge. 

Laſtly, The fifth claſs of ſubſtances not decompoſed includes | 
the three alkalis, potaſh (compartment 53), ſoda (54), ammg. 
niac (55). Although this laſt has been already decompoſe 
by Bergman and Scheele, and though Berthollet has preciſely 
determined the nature and quantity of its principles, we haye 
thought proper to arrange it beneath the fixed alkalis, of whoſe 
component parts there are hopes we {ſhall ſpeedily attain 2 
knowledge; and in order to avoid interrupting the connection 
of theſe ſubſtances, which in many reſpects act as ſubſtances 
not decompoſable in the experiments of chemiſtry. 

The firſt column, whoſe diviſions have been here ſpoken of, 
is longitudinally divided into two parts, like all the others ; 
the part on the right hand 1s appropriated to the ancient names, 
diſtinguiſhed by the Italic character, 


COLUMN THE SECOND. 


The ſecond column is entitled, Converted into the late of Gas 
2% Calric. It is neceſſary to connect with this title that of the 
preceding column, and to read, Subſtances not yet decumpuſed, 
eonverted into the State of Gas by Caloric. It will hence be eaſily 
underſtood, that this ſecond column is deſigned to exhibit the 
permanent aeriform ſtate which ſeveral of the ſimple ſub- 
ſtances, enumerated in the firſt column, are capable of al- 
ſuming. We find in the preſent column, no more than four 
elaſtic fluids, whoſe names, as well as all the words contained 
n the other columns, are derived from thoſe of the undecom- 
poſed ſubſtances, and become ſimple and clear by the addition 
of the word gas, which precedes the former names. Thus we 
find, in the third compartment, oxygenous gas or vital air; in 
the fourth, hydrogenous gas; in the fifth, azotic gas; and in 
the fifty-fifth, ammoniacal gas. The ancient names are in- 
ſerted in the adjoining oppoſite column. 


* 
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COLUMN THE THIRD, 


At the head of this column we read the words, Combined with 
O:yger. It muſt conſtantly be ſuppoſed that the title of the 
irſt column is prefixed, and it is then perceived that the - 
fances not hitherto decompgſed are the things ſpoken of. This 
column is one of the fulleſt, becauſe almoſt every ſubſtance in 
the firſt column is capable of combining with oxygen. When 
we caſt our eyes over its diſpoſition, and the names which it 
exhibits, we ſee immediately that theſe names are all compoſed 
of two words which expreſs compounds of two ſubſtances; the 
latter of theſe words is the generic term of acid which indi- 
cates the ſaline character given by the oxygen; the former 
ſpecifies each acid, and 1s almoſt always that of the radical 1n- 
dicated in the firſt column, 'The fifth compartment of this 
third column preſents the union of azot, or the nitric radical, 
with oxygen, and there reſult three known compounds from 
this union of two bodies, according to the proportions of their 
principles. In fact, the azot, either contains the leaſt poſſible 
quzntity of oxygen, and then forms the baſe of nitrons gas ; 
or is ſaturated with it, and then conſtitutes the nitric acid; 
or ĩt contains leſs oxygen than this laſt, but more than nitrous 
gas, and forms nitrous acid. We ſee that it is imply by 
changing the termination of the ſame word, that we have ex- 
preſſed the three ſtates of this combination. It is abſolutely 
the ſame with regard to the ſulphuric acid (compartment 7). 
the phoſphoric acid (8), the acetic acid (13). Each of theſe 
acids may exiſt in two ſtates of combination with oxygen, ac- 
cording to the quantities which their radicals, or acidifiable 
baſes, may contain. When their baſes are completely ſaturat- 
ed, the reſults are the ſulphuric, acetic and phoſphoric acids. 
When theſe baſes are not ſaturated, and are, as it were, in ex- 
ceſs with regard to the quantity of oxygen, we name them the 
lulphareous, acetous, and phoſphoreous acids, as appears in 
the compartments already referred to. This termination ſerves 
thus to denote the flate of the acids according to the names al- 
ready employed, of vitriolic and ſulphureous ; and we adopt 
as a rule equally general and fimple for all the other acids 
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which are in either of theſe ſtates : it will be eaſy to under. 
ſtand, after this, the names of the carbonic acid (compartment 


6), the boracic acid (10), and of all thoſe which exhibit only 


a ſingle ſtate, in which the atidifiable baſe is ſaturated wii, 
oxygen. By the ſame law of this nomenclature we underſtand 
that the acids which are placed alone in a compartment, and 
whoſe names terminate in 2s, contain an exceſs of acidifiahle 
matter ; ſuch are the tartareous acid (compartment 14), the 
pyrotartarous acid (15), the pyroligneous acid (21), and the 
pyromucous acid (22). The muriatic acid (compartment g), 
is found in a different ſtate from all the others; befides its acid 
combination ſaturated with oxygen, it is capable of acquiring 


an exceſs of this principle, and then obtains ſingular proper. 


ties: to diſtinguiſh. it in this peculiar ſtate, we call it the oxy. 
genated muriatic acid (column 9); and this firſt ſimple name, 
whoſe value is well determined, may be hereafter applied to 
other acids, if they ſhould be diſcovered to poſſeſs the property 
of becoming ſurcharged with oxygen. 

The lower compartments of this third column, from 31 to 
47 inclufively, exhibit the nomenclature of another ſyſtem of 
bodies. We find the word oxyd prefixed to the compound de- 
nomination ; the reaſons have been elſewhere explained, which 
have engaged us to ſubſtitute this name inſtead of metallic cal. 
ces. It is eaſy to fee that, without expreſling the ſaline 
quality as the word acid does, this term, nevertheleſs, equally 
well denotes a combination of oxygen; beſides which, it affords 
the advantage that it can be employed to denote all bodies 
capable of uniting with oxygen, and which, in this union, do 
not form acids, whether becauſe the quantity of oxygen is not 
ſufficiently abundant, or becauſe their baſes are not of an 
acidñable nature. Thus, for example, the phoſphoric acid, 
vitrified or deprived of a portion of oxygen by the action of a 
ſtrong heat, is a kind of phoſplioric oxyd. Nitrous gas, 
which is no more acid than phoſphoric glaſs, becauſe it does not 
contain a ſufficient quantity of oxygen, is likewiſe a true ni- 
trous oxyd. So likewiſe hydrogen, united to oxygen, does not 
form an acid; but this union conſtitutes water, which, con- 
fidered under the preſent point of view, may be regarded as at 
oxyd of hydrogen. 
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Among the ſeventeen metallic oxyds, which are exhibited 
from compartment 31 to 48, there are three which are inter- 
mediate between the metallic and acid ſtates. It is for want 
of oxygen, that the oxyds of arſenic (compartment 31), 
molybdena (32), and tungiten (33), are not yet acids, A 
greater quantity of this generative principle of acidity forms 
the arſenic, molybdic and tungſtic acids in the ſamc columns. 
ſt has beeen explained how epithets, taken from the colour or 
the proceſſes, ſerve us to diſtinguiſh the ſeveral oxyds of the 
ſame metal, as may be ſeen at the articles oxyds of antimony 
(compartment 38), oxyds of lead (42), and oxyds of mercury 
(44), which afford the moſt numerous examples of this di- 


rerſity. 


COLUMN THE FOURTH, , 


The fourth column, whoſe title is, Oxygenated Gaſeous, an- 
ounces the ſimple ſubſtances, combined at the ſame time 
with oxygen and a ſufficient quantity of caloric to convert 
them into the ſtate of permanent gas, at the uſual preſſure and 
temperature. This exhibits only fix ſubſtances known to ex- 
iſt in this ſtate ; namely, nitrous gas, and nitrous acid gas 


(compartment 5), carbonic acid gas (6), ſulphureous gas (7), 


muriatic acid and oxygenated muriatic acid gaſes (9), and the 
fluoric acid gas (11). As no other of theſe oxygeuated ſub- 
ſtances have been hitherto placed in the ſtate of gas by caloric, 
moſt of the compartments of this laſt column are empty : we 
have availed ourſelves of this circumſtance to inſert peculiar 
combinations of metallic oxyds, or oxygenated metals with va- 
rious ſubſtances; this column is therefore divided in the mid- 
dle, and takes the new title of Metallic Oxyde, with various 
Loſes. The compartments 31, 32, 36, 37. 38, 39, 40, 41, 
42, 43, 44, and 45, exhibit combinations of metallic oxyds, 
with ſulphur, and with the alkalis; the former bear tlie epi- 
thet of ſulphurated oxyds of arſenic and lead, and the latter 
that of alkaline metallic oxyds: when any of theſe compounds 
vary in the proportions of the component parts, and conſequent- 
ly in their properties, we diſtiaguik them like the ſimple 
K K 1 
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oxyds, by ſecond epithets taken from their colour; thus we 


ſay, the gray, red, orange coloured, &c. ſulphurated oxyds 
of antimony, compartment 38. 


COLUMN THE FIFTH, 


As the fifth column, which comprehends fimple oxygenated 
ſubſtances with baſes, or the neutral ſalts in general, offers x 
greater number of names than the foregoing : it appeared ne- 
ceſſary to us to exhibit a greater number of examples to ſhow 
the advantage which this methodical Nomenclature polſeſſes 
over the ancient names, moſt of which, though uſed to expreſl; 
ſimilar compoſitions, were themſelves entirely diſſimilar, 

A light inſpection of the compartments of this column will 
iow that uniformity of termination prevails in all the names 
it contains, the conſtant uſe of which in our Nomenclature i; 
to expreſs analogous compounds. It is eaſy to conceive that 
this regular proceſs will ſingularly facilitate the ſtudy of the 
ſcience, and produce the greateſt perſpicuity in chemical works, 
The ſubſtances inſerted in this 5th column are all compound; 
of three ſubſtances ; aciditiable baſes, the acidifying principle, 
or oxygen, and earthy, alkaline, or metallic baſes : neverthe- 
leſs, their nature is pointed out by two words only; becauſe 
the firſt, which is derived from that of the oxygenated, or acid 
combination, includes itſelf in the expreſſion of this union, 
and the ſecond belongs ſolely to the baſe which ſaturates the 
acid, All the names of theſe compounds are terminated in 4, 
when they contain the acids in their ſtate of complete ſatura- 
tion, by oxygen; their termination is in ite, when the acid; 
are deprived of a certain quantity of oxygen. Upon inſpett- 
ing the compartments of this column, from the 5th to the 34th, 
it ill be ſeen, that we have inſerted a greater number of ex- 
amples *, in proportion as the acids to which they correſpond, 


* The neutral ſalts are at p:eſcnt very numerous; twenty-nine known acids, 
each of which may be ſaturated by ſour ſoluble earths, three alkalis, and ſour- 
teen metallic oxyds, which are not acidifiable (for it appears that the acidifiable 
oxyds, ſuch as thoſe of arſenic, molybdena, and tungſten, cannot neutralize the 
mineral acids), form 609 ipecies of compound ſalts. If we add that five of theſe 
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or whoſe ſaline compounds they contain, are more known and 


ve 
ds uſed : theſe compartments exhibit ſome of the principal differ- 


; ences in the Nomenclature. 


1. The greater number comprehend ſalts whoſe names are 
terminated in at, as the carbonats (compartment 6), the ſluats 
(11), the ſuccinats (12), the gallats (17), the citrats (18), 
the malats (19), the benzoats (20), the camphorats (23), the 
lactats (24), the ſaccholats (25), the formiats (26), the pruſ- 
fats (27), the ſebats (28), the lithiats (29), the bombiats 
(30), the arſeniats (31), the molybdats (32), the tungſtats 
(33). This identical and uniform termination of theſe eighteen 
genera of neutral ſalts, ſhows that the acids which conſtitute 
them are not known but in their ſtate of complete ſaturation 
by the oxygen; theſe acids, therefore, in the third column 
are all terminated in ic, according to the rules of our Nomen- 
clature. 

2. In conſidering the compartments 14, 15, 21, and 22, of 
the 5th column, we find only the tartrits, pyrotartrits, pyro-— 
lignits, pyromucits, whoſe uniform termination denotes acid; 
with exceſs of their acidifiable baſes, and that they contain the 
tartareous, pyrotartareous, pyroligneous, and pyromucous 
acids. | 
3. There is, in the ſame column, a third clafs of compart- 
ments, in which we ſind, at the ſame time, neutral falts whoſe 
names have the two terminations here ſpoken of; ſuch are the 
compartments 5, in which we find nitrats and nitrits ; 7, which 
contains ſulphats and ſulphits ; 8, which exhibits the phoſ- 
phats and phoſphits ; and 13, which includes the acetats and 


lt. 


„ 


acids, viz. the nitric, the ſulphuric, the muriatic, the acetic, and the phoſphoric 
are likewiſe capable of entering into combinations, in their two different ſtates 
with neutralizable baſes, and that ſeveral acids, ſuch as the ſulphuric, tartareous, 
oxalic and arſenie acids, are capable of ſaturating various quantities of the baſes, 
and forming what we call acidules, of which eight very diſtin& ſpecies are al- 
ready known (ſuch are the acidulous ſulphat of potaſh, or vitriolated tartar with 
exceſs of acid; the acidulous tartarits, or oxalats of potaſh, of ſoda, of ammoniac, 
er the creams of tartar, and ſalts of ſorrel, made artificially, with the pure tartare- 
ous and oxalic acids, united to a ſmall quantity of alkaline baſes, and the acidulous 
arfeniat of potaſh, or the neutral arſenical ſalt of Macquer), we ſhall fee that the 
number of neutral ſalts may be carried to as far as 722 ſpecies, whoſe denomina- 
tions may be formed methodically, after the 46 or 48 examples of theſe falts, ex- 


hibited in the preſent table. 
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acetits : this double termination in each of the compartment 
ſufficiently points out, from what we have before explained, 
that the ſalts to which we have applied them are formed by 
the ſame acid in two proportions of union with oxygen, al- 
ways calling to mind that the acids terminating in ic form neu- 
tral ſalts terminated in at, and that thoſe whoſe termination is 
in ous, conſtitute neutral ſalts terminated in . 

4. In ſeveral compartments of this column we have given 
examples of different neutral ſalts from thoſe of the two claſſes 
hitherto diſtinguiſhed. Thus, in compartment g, we have di- 
ſtinguiſhed by the name of oxygenated muriat of potaſh, the 
combination of the oxygenated muriatic acid with potaſh, a 
falt which is very different from the murtat of potaſh, and in 
which Berthollet has diſtinguiſhed the property of detonat. 
ing on burning coals. We have likewiſe, in other compart. 
ments of the ſame column, expreſſed the ſaline combinations 
M which the acids predominate, by adding to the methodical 
denominations of theſe ſaits, the epithet acidulous. Thus, in 
the compartment 14, we read, acidulous tartrit of potaſh, and 
in 16, the acidulous oxalat of potaſh. Laſtly, We have diſtin. 
guiſhed by the expreſſion ſuperſaturated, ſuch ſalts in which 
the baſe predominates, as tnay be ſeen in the compartment 8, 
where we find ſuperſaturated phoſphat of ſoda; and 10, where 
we find borax, or ſuperſaturated borat of ſoda. 

When it is conſidered how rigorous and etymological the 
method is which we have followed to denominate neutral ſalts, 
and the very ſmall degree of coincidence among them in the 
names given to the like ſalts in the ancient nomenclature, it 
will be ſeen why this column exhibits the greateſt number of 
variations and changes, though we have really made no other 
inaovation than by adding two varied terminations to the 
names already known, 


COLUMN THE SIXTH, 


The fixth and laſt column of this table, which comprehends 
ſimple ſubitances combined in their natural ſtate, and without 
being oxygeuated or acidified, as the title ſhows, is one of the 
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forteſt, and contains only a ſmall number of compounds. 
The lower compartments, from 31 to 48, contain compounds 
of metals with each other, to which we preſerve the names of 
alloys and amalgams, which have hitherto been adopted. 
Above theſe we find only three which exhibit a new nomen- 
dature, founded on the ſame principles as the preceding. 
Compartment 6 exhibits the expreſſion carbure of iron, which 
denotes the combination of charcoal in ſubſtance with iron, 
called plumbago. Compartment 7 exhibits the metallic ſul- 
phures, or the combinations of ſulphur in ſubſtance with the 
metals; the alkaline ſulphures, or combinations of ſulphur 
with the alkalis ; the ſulphurated hydrogenous gas, or ſolu- 
tion of ſulphur in hydrogenous gas: and laſtly, in compart- 
ment 8, we expreſs by the generical name of metallic phoſ- 
phures, the compounds of phoſphorus in ſubſtance with the 
metals. Thus, inſtead of the word ſiderite, we ſubſtitute the 
expreſſion phoſphure of iron, which unequivocally denotes the 
union of phoſphorus with iron. And we find, in theſe three 
comparable words, carbure, ſulphure, and phoſphure, which 
differ only in their termination from names which are very 
well known, a means of conveying an accurate idea of analo- 
gous compounds, and of diſtinguiſhing them from all other 
compounds, 

Underneath theſe fix columns we have placed numerically, 
the principal compound ſubſtances which conſtitute vegetables. 
In this part of the table we have choſen out of the ancient 
names thoſe which, by their ſimplicity and clearneſs, enter 
completely into the views we have propoſed. 

Such is the method which we have followed in the aſſem- 
blage of names comprehended in this table. After the eaſy 
tudy which the table requires on the part of ſuch as are defi. 
rous of becoming acquainted with our plan, it will ſoon be 
perceived that we have 1avented only a very ſmall number of 
words, 1f we except thoſe which were indiſpenſably neceſſary 
to denote ſubſtances before uuknown, ſuch as are the newly 
diſcovered acids. By tollowing the order of the ſubſtances 
named in the firſt column, from which all the other names are 
ferived, it will be ſeen that we have no other new words than 
*Xygen, hydrogen, and azot, With regard to the words ca- 
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loric, carbon, filex, and ammoniac, they, as well as their deriva. 
tives in the following columns, exhibit only (light changes from 
names already very well known, and much uſed. We can 
therefore affirm, that our nomenclature differs from the an. 
cient almoſt entirely. in its terminations only; and that if from 
theſe changes there ſhould reſult a greater facility in ſtudy, 
and greater perſpicuity in expreſſion ; if, more eſpecially, they 
ſhould aford the means of avoiding every equivocal expreſſion, 
as the trial which has already been made, in the years 1787 
and 1788, in the lectures at the Royal Garden and the Lyce- 
um, gives us reaſon to hope, the reformation which we pro. 
poſe, founded upon a ſimple method, cannot but be favourahls 
to the progreſs of chemiſtry. | 


1 
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A 
A 
Ac 
Ac 
Ac 
Ac 


ANCIENT AND NEW 


SYNONYMA 


IN ALPHABETICAL ORDER. 


Ancient Names. 


AcxTous ammoniac 


Acctous ſalt of clay 


Acetous ſalt of copper 
Acctous ſalt of iron 
Acctous ſalt of lead 
Acctous ſalt of lime 
Acetous ſalt of magneſia 
Acetous ſa't of mercury 
Acctous ſalt of ſoda 
Acetous ſalt of tartar 
Acetous ſalt of zinc 


Acid acetous — 
Acid aerial — 
Acid of alum — 
Aeid of amber — 


Acid of ants — 


Acid of apples — 


Acid arſenical 
Acid of benzoin — 
Acid boracic - 

Acid of borax - 


Acid of chalk - 

Acid of charcoal — 
Acid cretaceous - 
Acid of fat - 

Acid of galls - 

Acid of galls alcoholized 
Acid of lemons 


= 


New Names. 


Acetit ammoniacal. 
of ammoniac. 
2 aluminous. 


of alumin. 
cetit of copper. 
Acetit of iron. 
Acetit of lead. 
Acetit of lime. 
Acetit of magneſia. 
Acetit of mercury. 
Acetit of ſoda. 
Acetit of potaſh. 
Acetit of zink. 
Acetous acid. 
Carbonic acid. 
Sulphuric acid. 
Succinic acid. 
Formic acid. 
Malic acid. 
Arſenic acid. 


Benzoic acid, 
Boracic acid. 
Boracic acid. 
Carbonic acid. 
Carbonic acid. 
Carbonic acid. 
Sebacic acid, 
Gallic acid, 
Gallic alcohol. 
Citric acid, 
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Ancrent Names. 


Acid lignic, or of box - 
Acid maluſian - 8 
Acid marine 

Acid marine dephlogilticared 
Acid mephitic - 


Acid of molybdena - 
Acid of muria = - 
Acid of nitre - - 


Acid of nitre pale or coloutleſs 
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Acid of nitre deprived of its ** 


Acid of nitre dephlogiſticate 

Acid of nitre phlogiticated 

Acid perlate 

Acid of * dephlogilt 
cated 

Acid of phoſphorus phlogilti 
cated 


Acid of ſea-ſalt 


Acid of filk-worms . 
Acid of _ or fluor - 
Acid of ſu - « 
Acid of | nM - 


Acid of tungſtein or tungſten 

Acid of wolfram of _ Del- 
huyar - 

Acid faccharine - 

Acid ſaccholactie, or acid of the 
ſugar of milk - 

Acid ſebaccous, or of fat 

Acid ſedative « - 

Acid ſulphureous - 

Acid ſyrupous - - 

Acid tartareous = 

Acid vitriolic - 1 

Acid phlogiſticated vitriolic 

Acidum pingue - 

Affinitics - - 

Aggregation - - 

Air alkaline 2 * 

Air e or common 
air 


Air, dephlogiſticated 2 Dr. 


Prieſtley - 
Air, dephlogiſticated marine a- 
cid - 
Air factitious - 
Air, fœtid, of ſulphur - 
Air, fire, of Scheele . 


5 


; 


Pyroligneous acid, 


New Na mers. 


Malic acid. 

Muriatic acid. 
Oxygenated muriatic acid. 
Carbonic acid. 

Molybdic acid. 

Muriatic acid. 

Nitric acid. 

Nitric acid. 

Nitric acid. 

Nitric acid. 

Nitrous acid. 
Superſaturated phoſphat of ſoda, 


Phoſphoric acid. 


Phoſphoreous acid. 


Muriatic acid. 
Bombic acid. 
Fluoric acid. 
Oxalic acid. 
Sulphuric acid. 
Tungſtic acid. 


Tungſtic acid. 
Oxalic acid. 
Saccholactic acid. 


Sebacic acid. 
Boracic acid. 
Sulphureous acid. 
Pyromucous acid. 
Tartareous acid. 
Sulphuric acid. 
Sulphurcous acid. 
The hypothetical principle of 
Me 
Chemical ai allinities or attractions. 
Aggregation. 
Ammoniacal gas. 


Atmoſpherical or common air. 


Oxygenous gas or vital air, 


Oxygenated muriatic acid gas. 


Carbonic acid gas. 
Sulp::urated hydrogenous gas. 
Oxygcuvus 54. 


— r 
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Ancient Names. New Names. 


„ fire, of Dr, Black - Carbonic acid gas, 
| Azotic gas, 


ar impure - 
r inflammable - Hydrogenous gas. | 

Ar, marine acid - Muriatic acid gas. | 
Ar nitrous - - Nitrous gas. | 
Air phlogilticated - Azotic gas, ew 

Air pure - ; Oxygenous gas, or vital aig. 

Ar, ſolid, of Hales - Carbonic acid gas, 

Ar vitiated - Azotic gas, 

Air vital - Oxygenous gas. 


Ji,vitriolic acid, of Dr. Prieſtley Sulphureous acid gas. 
The univerſal ſolvent of the al- 


Allabeſt 2 ch e mi ts. 
Alaheſt of Reſpour 5 8 mixed with oxyd of 
Alkaheſt of Van Helmont Carbonat of potaſh, 
Alkalis in general « Alkalis. 
Alkalis aerated - Alkaline carbonats. 
Alkalis cauſtic - Alkalis. 
Alkalis efferveſcent - Alkaline carbonats. 
Alkali fixed, of tartar, cauſtic Potaſh. 
Alkali, fixed, of tartar, not cauſtic Carbonat of potaſh. 
Alkali, fixed vegetable - Carbonat of potaſh. 
Alkali marine, cauſtic - Soda. 
Alkali marine, not cauſtic Carbonat of ſoda. 
Alkali mineral acetated += Acetit of ſoda, 
Alkali mineral aerated - Carbonat of ſoda. 
nn Ferruginous pruſſiat of 
Alkali phlogiſticated 5 j not rum 5 | 
Alkali Pruſſian - Ferruginous pruſſiat of potaſh, | 
LE : Carbonat of ammoniac. | | 
a Ammoniacal carbonat. l 
Alkali vegetable acrated — Carbonat of potaſh, | 
Alkali volatile acctated - Ammonaacal acetit. "| 
Acetit of ammoniac. ly, 
Alkali volatile mild 5 Ammoniacal carbonat. 1 
: Carbonat of ammoniac. | 
Alkali volatile fluor - Ammoniac. | 
Alkali volatile cauſtic - Ammoniac. : j 
Alkali volatile concrete Ammoniacal carbonat. 1 
Alkali volatile mephitized Carbonat of ammoniac. 4 
Allay or alloy of metals 8 Alloy. x 1 
Alum pe Sulphat of alumine. l 
Aluminous ſulphat. l 
Alum marine 1 Muriat of alumine. i 
| Aluminous muriat. | | 
Alum nitrous 5 N on of alumine. q' 
| Aluminous nitrit. :M 
Amalgam of biſmuth  - Kmalguen of bin. | 
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Ancient Names. 


Amalgam of copper - 
Amalgam of gold - 
Amalgam of lead - 
Amalgam of filver - 
Amalgam of tin - 
Amalgam of zinc - 
Amber yellow - 
Antimony crude - 


Antimony diaphoretic _ - 


Aqua fortis — 
Aqua regia 


Aqua ſtygia - 
Aquila alba . 
Arbor Dianz - 
Arcanum corallinum — 


Arcanum duplicatum 


Argil pure, or argillaceous earth 


Argil cretaceous 
Argil ſparry - 


Arſenic, regulus of - 
Arſenic, white calx of - 


Arſenic red L 


Arſeniat of potaſh E 
Attractions elective 


Azure of cabalt, or of the four 


fibres A 


Balſams of Bucquet - 
Ba ſem of ſulphur . 
Barilla — 
Barytes - 
Parytes efterveſcent - 
Bate of vital air - 
Baſe of marine ſalt — 
Benzoin or benjamin - 
Benzaic ſalts - 
Pezoar mineral . 
Bil, uth a 
Primuth muriated - 
Bitumen ſe 4 


Black lead mn 


B. 


Soda. 


New Names, 


Amalgam of copper, 
Amalgam of gold. 
Amalgam of lead. 
Amalgam of ſilver. 
Amalgam of tin. 
Amalgam of zink. 
Amber or ſveciaum, 
Sulphure of antimony, 
White oxyd of antimony by 
nitre. 
!tric acid of commerce, 
Nitro-muriatic acid. 
Nitro- muriatic acid, by the ay. 
moniacal mnriat, 
Miid ſublimated mercurial mu. 
riat. 
Cryitallized amalgam of ſilver. 
Red oxyd of mercury, by the 
nitric, 
Sulphat of potaſh, 
Alumine. 
Aluminous carbonat. 
Aluminous fluat. 
Fuat of alumine, 
Arlemc 
Oxyd of arſenic. 
Red ſulphurated oxyd of arſe. 
nic. 
Ar ſeniat of potaſh, 
Elective attractions. 
1 oxyd of cobalt and (+ 


lex. 


Balſams. 

Sulphure of volatile oil. 
Carbonat of ſoda. 
Barytes. 

Carbonat of barytcs. 
Oxygen. 


Lenzoin. 
Ecnzoats. 

Oxy of antimony. 
Bum gh. 

Muriat of biſmuth. 
Bitumen. 

Carbure of iron. 


CHEMIST 
Ancient Names. 


ne, Berlin - 
Bluc, Pruſſian - 
Dorax " 

Rorax ammoniacal - 
Borax of zinc - 


Borax argillaceous " 
Borax barytic or ponderous 


Zorax calcarcous - 


Porax magneſian — 


— 


Borax martial 4 
Borax mercurial I 
Borax vegetable - 
Borax t antimony * 
Butter of antimony . 
Putter of arſenic 8 
Butter of biſmuth * 
Butter of cobalt a 
Butter of copper "4 
Rutter of tin 7 
Butter of tin, ſolid, of Baumc 
Butter of zinc b 


Praſs - 


C. 


Calecs metallic — 

Calx of antimony vitrified > 
Cameleon mineral - 
Camphor - 
Camphoric ſalts - 
Cauſticum - 
Cauſticum lunare - 


Ceruſe £5 


Ceruſe of antimouy = 


Chalk 1 
Charcoal pure 4 
Cinnabar 7 
Clay 
Cobalt 6 


Colcothar » 


RY,.&C. 627 


New iNames. 


Pruſſiat of iron, 
Pruſſiat of iron. 


Borax of ſoda, or borat ſuper- 


ſaturated with ſoda. 


Ammomacal borat. 
Borat of zink. 
Aluminous borat. 


Borat of barytes. 
Borat of lime. 
Calcareous borat. 
Magnefian borat. 
Borat of magnelia. 

Borat of iron, 

Borat of mercury, 


Borat of potaſh. 


Borat of antimony, 

Sublimated muriat of antimony. 
Sublimated muriat of arſenic. 
Sublimated muriat of biſmuth, 
Sublimated muriat of cobalt. 
Sublimated muriat of copper. 
Sublimated muriat of tin, 
Concrete muriat of tin. 
Sublimated muriat of zink. 
Braſs; alloy of copper and zink. 


Metallic oxyds. 
Vitreous oxyd of antimony, 
Oxyd of manganeſe and potaſh. 
Camphor. 
Camphorats. 
Meyer's hypothetical principle. 
Fuſed nitrat of ſilver. 
White oxyd of lead by the ace- 
tous acid, mixed with carbo- 
| nat of lime, 
White oxyd of antimony by 
precipitation, 
Chalk, carbonat of lime. 
Calcarcous carbonat. 
Carbon. 
Sulphurated red oxyd of mer- 
cury. 
Clay; a mixture of alumine and 
ſilice. 
Cobalt « 
1 oxyd of iron by the ſul- 


phuric acid. 
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Ancient Names. . 
Copper * - 
—— acetated - 
Copperas green - 
Copperas blue - 
Copperas white — 
Cream of tartar 1 
Diamond 9 
Earth, acetated calcareous 
Earth, aerated ponderous 
Earth animal * 
Earthy baſe of ponderous ſpar 
Earth calcareous - 
+ Earth of alum - 
Earth animal A 
Earth calcareous - 
Earth magneſian - 
Earth muriatic, of Kirwin - 
Earth ponderous „ 
Earth ſilicious - 
Emetic tartar - 
Empyreal air - 
Eſſences = 
Ether acetous - 
Ether marine - 
Ether nitrous _ - 
Ether vitriolic - 
Ethiops martial - 
Ethiops mineral - 
Ethiops per ſe 8 
Extras 4 - 


Fecula of vegetables - 
Flowers, ammoniacal cupreous 


Flowers argentine, of regulus of 
antimony 

Flowers metallic - 

Flowers of arſenic 5 


ELEMENTS OF 


Volatile oils. 


New Names, 


Fo 

cetat of copper. 
Sulphat of iron. 

Sulphat of copper. 
Sulphat of zink. 
Acidulous tartrit of potaſh, 


Calcareous acetit. 
Carbonat of barytes. 
Calcareous phoſphat. 
Barytes. 

Lime, or calcareous earth, 
Alumine, 

Phoſphat of lime. 

Lime, or calcareous earth, 
Carbonat of magneſia. 
Magneſia. 

Barytes. 

Siliceous earth, or ſilex. 
Antimoniated tartrit of potaſh, 
Oxygenous gas. 


Acetic ether, 

Muriatic ether, 

Nitric ether, 

Sulphuric ether. 

Black oxyd of iron. 

W ſulphurated oxyd of mer. 
cury. 

Blackiſh mercurial oxyd. 

Extract. 


Fecula. ; 
Sublimated ammoniacal munat 
of copper. 


Sublimated oxyd of antimony. 


Sublimared metallic oxyds. 
Sublimated oxyd of arſenic, 


CHEMISTRY, &C. 


Ancient Names. 
flowers of benzoin - 
Flowers of biſmath « 
Flowers of ſulphur — 
Flowers of tin — 
flowers of zinc - 
Fluids aeriform - 

Huds elaſtic — 

Fluor ammoniacal ; 6 
Fluor argillaceous "F 
Fluor of magneſia - 
Fluor of potaſh 4 

Fluor of foda - 

Fluor ponderous - 
Gas = 

Gas, acetous acid * 
Gas, aerial muriatic acid - 
Gas alkaline - 

Gas, cretaceous acid - 
Gas hepatic - 

Gas inflammable - 
Gas, inflammable carbonated 
Gas, inflammable of marſhes 
Cas mephitic - 

Gas, marine acid - 
(as nitrous - 

Gas phlogiſticated 


Gas phoſphoric, of Mr. Gen- 
gembre — 


Cas of Pruſſian blue - 


Gas, ſparry acid - 

Gas, ſulphureous - 

Gas ſylveſtre, of Helmont 
Gilla vitrioli - 


Glutinous matter of whea 
Gold 


Gold muriated — 
Gold fulminating — 
l. II. 
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New Names. 


Sublimated benzoic acid. 
Sublimated oxyd of biſmuth. 
Sublimated ſulphur. 
Zublimated oxyd of tin. 
Sublimated oxyd of zink. 
Gas. 
Gaſes. 
Fluat of ammoniac. 
Ammoniacal fluat, 
Aluminous fluat. 
Fluat of alumine. 
Fluat of magneſia. 
Fluat of porath, 
Fluat of ſoda. 
Barytic fluat. 


G. 


Gas. 

Acetous acid gat, 
Oxygenated muriatic acid gas. 
Ammomacal gas. | 
Carbonig acid gas. 


. Sylphurated hydrogenous gas. 


Hydrogenous gas. 


. Carbonated hydrogenous gas. 


ture of carbonated hydroge- 
nous gas and azotic gas.) 
Carbonic acid gas. 
Muriatic acid gas. 
Nitrous gas. 
Azotic gas. 


Phoſphorated hydrogenous gas. 


Pruſſic acid gas. 

Fluoric acid gas. 
Sulphureous acid gas. 
Carbonic acid gas. 
Sulphat of zink. 

Gluten. 

Gold. 

Muriat of gold. 
Ammoniacal oxyd of gold. 
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530 ELMEENTS OF 


Ancient Names, 


Hepars - 
Heat latent - 


Ink ſympathetic by cobalt 


Tron, or mars - 
Iron aerated - 
Tron acetated * 2 
Jupiter 


Kermes mineral a 


Lapis infernalis - 
Lead, or ſaturn . 
Lead muriated - 
Lead ſparry — 


Lead ſubacetatcl 
Lead ſuperacetated - 


Lemon-juice - 

Ley of ſoap - 

Lignic ſalts - 

Lilium Paracelſi 

Lime - water - 
Lime-water, Pruſſian — 
Liquor, Boyle's fuming 
Liquor, Silicum - 
Liquor, Libavius's fuming - 
Liquor ſaturated withthecolour- : 


ing matter of Pruſſian blue 
Litharge * - 
Light - 
Liver of antimony - 
Liver of arſenic - 
Livers of ſulphur - 


Livers of ſulphur, earthy «+ 
Liver of ſulphur, antimoniated - 


Liver of ſulphur, calcareous » 


New Names. 


Sulphures, 
Caloric. 


Muriat of cobalt. 
Iron. 

Carbonat of iron. 
Acetit of iron. 
'in. 


© Red ſulphurated oxyd of aut 


mony, 


L. 


Fuſed nitrat of ſilver. 
Lead. 
Muriat of lead. 
Carbonat of lead. 

White oxyd of lead by the ace- 

tous acid. 

Acetit of lead. 
Citric acid. 
Solution of ſoda. 
Pyro-lignites. 
Alcohol of potaſh. 
Lime-water. 
Pruſſiat of lime. 
Ammoniacal ſulphure. 
Siliciated potaſh, in ſolution. 
Fuming muriat of tin. 


Pruſſiat of potaſh, 


118 oxyd of lead, wr 

litharge. 

Light. 

Sulphurated oxyd of antimony. 

Arſenical oxyd of potaſh, 

Alkaline ſulphures. 

Earthy ſulphures. | 

Antimoniated alkaline ſulphure, 
Calcareous ſulphure, 
Sulphure of mg, 
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Ancient Names, 


Liver of ſulphur, barytic <« 
Liver of ſulphur, magneſian + 
Liver of ſulphur, volatile alkaline 


New Names. 


Barytic ſulphure. 
Sulphure of barytes. 


1 of magneſia. 


Magneſian ſulphure. 
Ammoniacal ſulphure. 
1 Sulphure of ammoniac. 


nify light, caloric, and phlo- 


Luna cornea - Muriat of ſilver. 
M. 
a Oxyd of biſmuth by the nitric 
Magiſtery of biſmuth * 4, * 
Magiſtery of lead — Precipitated oxyd of lead. 
Magiſtery of ſulphur Yo Precipitated ſulpiur, 
Magneſia alba - Carbonat of magnelia, 
Magneſia aerated, of Bergman Carbonat of magneſia. 
Magneſia black - Black oxyd of manganeſe, 
Magneſia cauſtic - Magneſia. 
Magneſia cretaceous - Carbouat of magneſia, 
Magneſia efferveſcent - Carbonat of magneſia. 
Magneſia fluorated Fluat of Taker» a 
Magnefia ſparry - Fluat of magneſia. 
Maluſit falts - Malits of potaſh, of ſoda, &c. 
Manganeſe - Manganeſe. 
Maflicot - Yellow oxyd of lead. 
Matter of heat - Caloric. 
This term has been uſed to ſig- 
Matter of fire - — j 


Matter pearly of Kerkringius 


Mattercolouring of Pruſſian blue 
Mephitized metals, earths, &c. 
Mephitis atmoſpherical = 


Mercury - . 
Mercury acetated - 
Mercurius dulcis "- 


Mercury, white precipitate of 


Mercury of metals - 
Minium = - 
Molybdena — 
Molybdena, ſaline compounds of 
Mother water - 

Mucilage ä * 

Muriated metals - 


Muriated gold, or reguline falt } 
of gold . | 


gilton, » 
White oxyd of antimony by 
precipitation. 
Pruſſic acid. 
Carbonats of metals, &c. 
Azotic gas. i 
Mercury. 
Acetit of mercury. 
Mild mercurial muriat. 
Mercurial muriat by precipita 
tion. | 
Beccher's hypothetical principle; 
Red oxyd of lead, or minium. 
Molybdena. | 
Molybdats. 
Deliqueſcent ſaline reſidue. 
Mucus. 
Muriats ol different metals. 


Muriat of gold. 


Li. 


\ 
l 
| 
\ 


ELEMENTS OF 


N. 


Ancient Names, | New Names. 


Natron, or natrum ä Carbonat of ſoda. 
Nitre ET Nitrat of potaſh, or nitre 
Nitre ammoniacal Ammoniacal nitrat, 
Nitre argillaceous Nitrat of alumine. 
F Nitrat of lim , 
Nitre calcareous {i nitrat. 
Nitre cubic Nitrat of ſoda. 
Nitre fixed Carbonat of potaſh. 
Nitre lunar Nitrat of ſilver. 
Nitre of arſenic Nitrat of arſenic. 
"Nitre of biſmuth Nitrat of biſmuth, 
Nitre of cobalt Nitrat of cobalt, 
Nitre of copper Nitrat of copper. 
Nitre of iron Nitrat of iron. 
Nitre of lead Nitrat of lead. 
Nitre of magneſia Nitrat of magneſia. 
Nitre of manganeſe — Nitrat of mang a 
Nitre of nickel — Nitrat of nickel. 


Nitre of ponderous earth e, 3 


Nitrat of barytes. 
Nitre of ſilver — itrat of ſilver. 
Nitre of tin - Nitrat of tin. 

Nitre of zinc . Nitrat of zink. 

N tre priſmatic Nitrat of potaſh. 
Nitre quadrangular Nitrat of ſoda. 
Nitre rhomboidal Nitrat of ſoda. 
Nitre faturnine | Nitrat of lead, 


Ochre - Yellow oxyd of iron. 

Oil of lime 5 Calcareous muriat. p , 
3 Potaſh in deliqueſcence mixc 

Oil of tartar per diliquium j with a of potaſh. 

Oil of vitriol Sulphuric acid. 

Oils ethereal - Volatile oils. 

Oils animal Volatile animal oils. 

Oils empyreumatic Empyreumatic oils. 

Oils eſſential Volatile oils. 

Oils by expreſſion Fixed oils. 

Oils fat = | Fixed olls. 

Oils unfupus - Fixed oils. 

Oleum philoſophorum Fixed empyreumatic oils. 

Orc of antimony - Native ſulphure of antimony. 

Ore of iron, of marſhes * at bath 
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Ancient Names. New Names, 
Pewter 5 & Alloy of copper and tin; pewter 
Pulogiſton - Stahl's hypothetical principle. 


Phoſphoric ſal ammoniac - Phoſphat of ammoniac. 


j Ammoniacal phoſphar. 
Phoſphat baryttc. 


Phoſphoric ſalt of barytes =» 3 


Barytic phoſphat. 
Phoſphoric ſalt of magneſia Magneſian hofphar. 
Phoſ.,horic lalt of potaſh = Phoſphat of potaſh. 
Phoſphoric ſalt of ſoda - Pholphat of ſoda. 
Phoſphorus of Baldwin Dry calcareous nitrit. 
Phoſphorus of Kunckel - Phoſphorus. 
Phoſphorus of Homberg Dry calcareous muriat, 
Platina - - Platina. | 
Plumbago — - Carbure of iron. 
Pompholix - Sublimated oxyd of zink. 
Potaſh - - _ carbonat of potaſh, 
Powder of algaroth af } xyd of antumony by the with 
riatie acid. 
Powder of Count de Palma Carbonat of magneſia. 
Powder of Sentinellxyx Carbonat of magneſia. 
Precipitate golden, or purple, of Oxyd of gold precipitated by 
Caſſius - tin. 
Precipitate red : _ __— mercury by the 
Precipitate per ſe - Red — of 8 by fire 
p 1 ell Yellow oxyd of mercury by the 
r ; ſulphuric acid: 
Precipitate white by the muria- uriat of mercury by precipita- 
p tic om 11 — 0 tion. ; 
rinciple acidifyin - xYgen. 
Principle — - Galle acid. 
Principle inflammable. 
See Phlogiſton. ; f 
Principle mercurial - Beccher's hypothetical principle, 
Principle of charcoal - Carbon. | 
Principle ſorbile of Ludbock Oxygen. | 
"UE IND ae ; Calcareous pruſſiat. 
Pruſhat of lime. 
Pruſſit of ſoda - Pruſſiat of ſoda. 
Pyrites of copper - Sulphure of copper. 
Pyrites marti - 2 of wo | 15 
ö arbonated ſulphure of alumine, 
Pyrophorus of Homberg 3 Pyrophorus of Hombe N. 
R. | 
Realgar . ? Red ſulphurated oxyd of arſe» 
ag , 1 nic. 
ealgites, ſalts formed with Nato 


* 1 4 
aqua tegia 8 
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4 Names. 


Regulus - 


Regulus of antimony 
Regulus of arſenic bs 
Regulus of cobalt — 
Kegulus of manganeſe - 
Regulus of molybdena - 
Regulus of ſyderit - 
Reſins 
Ruſt of copper . 
Ruſt of iron FENG 


Ruby of antimony - 


Saffron of mars - 


Saffron of mars, aperitive - 


Saffion of mars, aſtringent 


Saffron of metals — 
Sal ammoniac A 


Sal ammoniac fixed - 


Sal de duobus - - 
Sal polychreſt of Glaſer 

Sal polychreſt of Rochelle 
Sal ſodæ. See Soda. 


Salt ace:ous ammoniacal - 


Salt acetous calcareous 5 


Salt acetous magneſian — 
Salt acetous martial * 
Salt 2cetous mineral - 
Salt acetous argillaceous 
Salt acetous of zinc — 


Salt ammoniacal cretaceous 


Salt ammoniacal fixed . 


Salt ammoniacal nitrous . 
Salt ammoniacal (ſecret of 
Glauber) — 
Salt ammoniacal ſedative 
Salt ammoriacal ſparry . 


Salt ammoniacal vitriolic « 


New Names. 


A word uſed to ſignify the 
metallie ſtate, 
Antimony. 
Arſenic. 
Cobalt. 
Manganeſe. 
Molybdena. 
Phoſphure of iron. 
Reſins. 
Green oxyd of copper. 
Carbonat of iron. 
Vitreous brown ſulpbutated 
oxyd of antimony. 


Oxyd of iron. 

Carbonat of iron. 

Brown oxyd of iron. 
Semi- vitreous ſulpharated ox 

yd of antimony. 

Ammoniacal muriat. 
Muriat of ammoniac. 
Calcareous mariat. 
Muriat of lime. 

Sulphat of potaſh. 

Sulphat of potaſh, 

Tartrit of ſoda, 


Ammeniacal acetit. 
Acetit of ammoniac. 
Calcarcous acetit. 
Acetit of lime. 
Magnefſian acetit. 
3 Acetit of magneſfia. 
Acetit of iron. 
Acetit of ſoda, 
Alumindus acetit. 
Acetit of zink. 
Ammoniacal carbonat. 
Calcareous muriat. 
MNuriat of lime. 
Nitrat of ammoniac. 


Sulphat of ammoniac. 


Ammoniaca! borat. 
Fluat of ammoniac. 


Ammoniacal ſulphat. 


Ancient Names. 


salt bitter purging - 


Salt common 


Salt febrifuge of Sylvius - 


dalt fuſible of urine 4 
Salt, Glauber's - 
delt marine argillaceous « 


galt marine calcareous F 


1 dilt marine magneſian - 
Salt marine of iron . 
Salt marine of zinc 8 
dalt native of urine - 
Salt, neutral arſenical, of ang} 
quer y 
Salt of 1 - 


Salt of amber, obtained > 
cryſtallization | 


Salt of calcothar - 


Salt of Epſom = © 
Salt of jupiter - 

Salt of milk - - 
Salt of Scheidſchutz — 
Salt of Sedlitz — 

Salt of Segner - 

Salt of Seignette. 5 
Salt of ſorrel - - 
Zalt of wiſdom — 

Salt of wormwood, common 
Saltpetre r — 

Salt reguline of gold 
Salt ſedative - - 
Salt ſedative mercurial - 
Salt {ſedative ſublimated - 
Salt ſtanno-nitrous - 
dalt ſulphureous of Stahl = 
Jalt vegetable - 

Salt volatile of amber - 
valt, wonderful pearly - 
Lars 4 - 
Selenit - - 
Silver 1 R 
Silver muriated - 
Silver ſupernitrated - 


a fa 
2now of antimony 5 
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New Names. 


Magneſian ſulphat. 
Sulphat of magneſia. 
Muciat of ſoda. 
Muriat of potaſh. 
Phoſphat of ſoda and ammoniac. 
Sulphat of ſoda. 
Aluminous muriat. 
} Muriat of alumine. 
Calcareous muriat. 
I Muriat of lime. 
Magneſian muriat. 
] Muriat of magneſia. 
Muriat of iron. 
Muriart of zink. 
Phoſphat of ſoda and ammoniac. 


Acidulous arſeniat of potaſh. 
Ammoniaco-mercurial muriat. 
Cryſtallized ſuccinic acid. 


Sulphat of iron, in a ſtate little 

known. 
Sulphat of magneſia, 
Muriat of tin, 
Sugar of milk. 
Magneſian ſulphat. 
Sulphat of magneſia. 
Sebat of potaſh. 
Tartrit of ſoda. 
Acidulous oxalat of potaſh. 
Ammoniaco-mercurial muriat, 
Carbonat of potaſh. 
Nitrat of potaſh; or nitre. : 1 
Muriat of gold. N 
Boracic acid. * 
Borat of mercury. | 1 
Sublimated boracic acid. 
Nitrat of tin. 
Sulphit of potaſh. 
Tartrit of potaſh. 1 
Sublimated ſuccinic acid. | 
Superſaturated phoſphat of ſoda. ' | 
Lead, \ 
Sulphat of lime. | q! 
Silver. 
Muriat of filver. 
Fuſed nitrat of ſilver. | 

White ſublimated *I of an» 
timony. 


Lim | 
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/ 
Ancient Names. 


Soaps acid - - 
Soaps alkaline - 

Soaps earthy, of Berthollet 
Soaps metallic, of Berthollet 
Soap of Starkey 
Soda cauſtic - - 
Soda cretaceous 


Spaniſh white 


Spar ammoniacal 

Spar calcareous 

Spar fluor 

Spar ponderous 

Spirits acid - 
Spirit acid of wood 

Spirit alkaline volatile 
Spirit ardent - 

Spirit of Mindererus 
Spirit of nitre 

Spirit of nitre dulcified 
Spirit of nitre fuming 
Spirit of ſalt - 
Spirit of ſa] ammoniac 
Spirit of venus - 
Spirit of vitriol — 
Spirit of wine = 
Spiritus reQor — 
Spirit volatile of ſal ammoniac 


Spiritus ſylveſtris, of Helmont 


Stone of the bladder - 
Sublimat corroſive - 
Sugar - 

Sugar candied. 

Sugar of lead 

Sugar or ſalt of milk 
Sulphur - — 


Sulphur golden of antimony - 


8 y derit - — 
Syderot et of Morveau 


Tartar - 
Tartar armoniacal 
Tartar antimoniated 
Tartar calcareous 


Tartar chalybeated 


ELEMENTS OF 


New Names, 


Acid ſoaps. 


\ Alkaline ſoaps, 


Earthy ioaps. 
Metallic ſoaps. 
Saponull of potaſh, 
Soda. 
Carbonat of ſoda. 
White oxyd of lead by the 
3 acetous acid. 
Ammoniacal fluat, 
Carbonat of lime, 
Calcareous fluat, 
Sulphat of barytes. 
Acids diluted with water. 
Pyroligneous acid. 
Ammoniacal gas, 
Alcohol. 
Ammoniacal acetit, 
Nitric acid diluted with water. 
Nitric alcohol, 
Nitrous acid. 
Muriatic acid. 
Ammoniac. 
Acetic acid. 
Sulphuric acid diluted e 
Alcohol. 
Aroma. 


Ammoniac diluted with water. 
\Carbonic acid. 


Lithic acid. 
Corroſive muriat of mercury. 
Sugar. 
Cryſtallized ſugar. 
Acetit of lead. 
Sugar of milk. 
Sulphur. 
Orange coloured ſulphuratet 
oxyd of antimony, 
Phoſphat of iron. 
Phoſphure of iron. 


Acidulous tartrit of potaſh. 
Ammoniacal tartrit. 
Antimoniated tartrit of potaſh. 
Tartrit of lime. 

Ferruginous tartrit of potaſh. 
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Ancient Names. New Names. 
Tartar cretaceous — Carbonat of pataſh. 
Tartar crude - - Tartar, 
Tartar cupreous — Tartrit of copper. 
lartar emeti = Antimoniated tartrit of potaſh, 
Tartar of magneſia - Tartrit of magneſia, 
Tartar of potaſh « . Tartrit of potaſh, 
Tartar of ſoda - Tartrit of ſoda. 
Tartar martial ſoluble - Ferruginous tartrit of potaſh, 
Tartar mephitized . Carbonat of potaſh. 
Tartar mercurial — Mercurial tartrit. 
lartar ſaturnine - Tirtrit of lead. 
Tartar ſparry, or of ſpar « Fluat of potaſh, y 
Tatar ſoluble - Tartrit of potaſh. 
Tatar ſtibiated - — Antimoniated tartrit of potaſh. 
Tartar tartarized, or terra fo- 


Tartrit of potaſh, 


lata tartar 

Tartar tartarized, holding an- 5 Tartrit of potaſh ſupercom- 
timony in ſolution pounded with antimony, 

Tartar vitriolated - Sulphat of potaſh. 

Tinture acrid of tartar =» Alcohol of potaſh. 

Iinctures ſpirituous - Refinous alcohols. 

Tin - - Tin. * * 

Tin muriated — Muriat of tin. 

Tungſtein * - 1 — or Tungſten. 

0 ellow oxyd of mercury b 
Turbith mineral N the ſul * acid. 4 
Turbith nitrons - 1 n 

the nitric acid. 

Po 

Verdegris - 1 Green oxyd of copper. 
Verdegris of the ſhops : 1 of copper, with exceſs 

of oxyd. 
— iſtilled Cryſtallized acetit of sopper. 
Venus - - Copper. 
Vinegar diſtilled * Acetous acid. 
Vinegar of ſaturn - Acetit of lead, 
Vinegar radical — Acetic acid. 
Vitriol ammoniacal - Ammomiacal ſulphat. 
Vitriol blue, or Roman vitriol Sulphat of copper. . | 
Vitrio] green, or copperas Sulphat of iron. ö 
Vitriol magneſian - Sulphat of magneſia, 
Vitriol martial = Sulphat of iron. 
Vitriol of antimony - Sulphat of antimony, 
Vitriol of clay, or argile - Sulphat of alumine. 
\!t110] of biſmuth - Sulphat of biſmuth, 


% 
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Ancient Names. New Names. 


Vitriol of cobalt Sulphat of cobalt. 


Vitriol of copper - Sulphat of copper. 
Vitrivl of cyprus — Sulphat of copper. 
Vitriol of lead - Sulphat of lead. 
Vitriol of manganeſe - Sulphat of manganeſe, 
Vitriol of mercury - Sulphat of mercury, 
Vitriol of nickel — | Sulphat of nickel. 
Vitriol of platinanan Sulphat of platina. 
Vitriol of potaſh  1Þ 2d Sulphat of potaſh. 
Vitriol of ſilver « Sulphat of filver, 
Vitriol of ſoda rn Sulphat of ſoda. 
Vitriol of tin =  Sulphat of tin. 
Vitriol of zinc 475 Sulphat of zink. 
Vitriol white 2 Sulphat of zink. 
W. 
Water - Water, 


Water impregnated with cat- 


Waters aerated, or acidulated N 
3 bonic acid. 


Water mercurial — Solution of nit rat of mercury. 
bepetic f Sulphurated or ſulphureous 
waters. 
Wolfram of Meſſ. d'Elhvyar Tungſten. 
Wood philoſophical - Sublimed oxyd of zink. 
Z. 
Ling - : Zink, 


Dus 


— tartaric 
— tungſtic 


Acidulum tartareous 
Aetiolation 
Af.nite dijpeſee 

Afmtes, chemical 


——— Geoffroy's table of 


— oxygenated muriatic 
—= photphoric 

— phoſphorous 
— pyro-ligneous 
— pyro-mucous 
— pyro-tartareous 
— ſuberic 
— ſuccinic 
— ſulphuric 
— tartareous 


Vol. Page. 
\aps = I. 339 
—— action of, a character- 
itic of ſtones - I. 262 
kcid, concrete ſulphuric « 1. 415 
— acetic - 3- 238 
— benzoic - — 3. 66 
— bombic * — J. 387 
— boracic - I. 420 
—— found on lakes in 
Tuſcany — - 1. 420 
— camphoric — 2. 109 
—» Carbonic - 1. 399 
— ciceric 2. 114 
— Citric - S 
— fluoric — 1. 401 
— formic — 3. 383 
— faming muriatic — 1. 397 
— gallic - 3 
— lactic - - 3- 276 
— lithic - 23. 330 
— malic - "oh 
— molybdic - 2. 214 
— muriatic — 1. 396 
— nitric - - 1. 404 
— vitro-muriatic - x. 406 
— Nitrous - — 1. 405 
— arſenic - 200 
— oxalic — — 84 
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Vol. Page. 

Affinity, or attraction of aggre- 
gation tog 
reciprocal - 1. 124 

Aggregate . different 
kinds of 1. 104 
Albert the Great, an alchemiſt I. 95 
Alchemy, hiſtory of - I. 9% 
Alcohol — — 3. 214 

Algoroth, powder of 2. 

Alkalis — — I. 36 


Alteration by fire, a character. 


its principles, 
and the proportions in which 
they are mixed — 

Attraction, or of com- 
poſition 

Avicenna, applied cheauſtr to 
medicine 


iſtic of ſtones 1. 261 
Aluminaus earth, its properties I. 248 
Amber - 8 4 
Ambergriſe - 288 
Ammoniac 1. 365 

Berthollet's expert. 

ments 1 the compo- 

ſition of 1. 368 
Analyſis, what — 1. 80 
Animal ſubſtances, — 

analyſts of of 3. 255 

— putrefaQtien of 3. 395 
Animals, bones of — 3. 364 
cetaceous — 3. 409 
tunct ions of — 3. 424 
methodical claſſific a- 

tion, and natural hiſtory of 3 403 
—— muſcles of - 3+ 433 
Antimony - 2. 264 
— ſulphure of - 2. ib, 

* 

Arnold of vnde — 1. 96 

Arſenic - - 2. 193 

acid of . 2. ib. 

Aſphaltus — 3. r 
Atmoſpheric air, general hiſ- 

tory of - - 1. 196 
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Vol. Page. 
X Clay 5 Vol. Page, 
Bacon, Roger Ii. 95 Cobalt . I. 310 
Barnet, James, his philoſophy Cochineal 2. 239 
of chemiſtry 1. 99 Colour, conſidered as a charac. © 35 
Barytes s - 1. 353 teriſtic of ſtones 5 
Bayen, M. his examination of Combuſtible bodies 1. 260 
the calces of mercury - T. 100 Combuſtion, Lavoiſier's diſc 2. 126 
Beccher's opinion concerning the ries concerning 4 OY 
principles of bodies - 1. 135 theory of N 1. 20k 
phyſica ſubterranea 1. 99 Compounds. J. Erneſt Stahl's 70 
— J. Erneſt theory of the properties of 
Stahl's commentary on 1. ib, Concentration — 1 
Benzoin 5 3. 154 Copper p 1. 176 
Bile - 7 3. 292 Coral - 2. 455 
Biliary calculi - 3- 295 Coralline - 3: 390 
Biſmuth - — 2. 239 Crab's ſtones - + 5 
Bitumens 3- 1 Cryſtallization, accuunt of - — 
Black, Dr. his diſcovery oe the Cupellation ® Mm 
carbonic acid 35 395 : l. 73 
Blood - 3. 262 
Boerhaave, a cultivator of che- . D 
miſtry - 1. 98 Decoction N 1. 176 
* " $549 Deliqueſcence, account of 2. 94 
Borat, aluminous - 2. 67 Detonation . 1. 174 
ammoniacal > Tx $0: EEE. > of nitre " I 432 | 
barytic — 2. 27 Binrennd 4 2. 130 
—— calcareous » . 25 Digeſtion 7 1. 176, & 3. 4:3 
magneſian G 2. 62 Diſtillation is 1. 175 
of potaſh £ 8 examination of mi- 
of foda 2 1. 477 neral waters by - 3. 40% 
— of ſtrontian 5 282 Docemaſia - 2. 177 
Boyle's hell - 32 : | 
Braſs — — 2. 471 E 
. Earth - 1. 245 
— ponderous - t« 368 
Calcareous ſubſtances, natural Earths and itones, Bergmaz's 
hiſtory of 8 2. 31 chemical arrangement of 1. 306 
Calcination — I. 203 Bucquet's 
Caloric, what * 1. 143 chemical diviſion of 1. 279 
Camphorat principle - 1 2-45 calcareous - I. 316 
Carbonat, aluminous 8 E * chemical analyſis of 1. 338 
ammoniacal 8 27 compoſed of thells % 32 
—— — barytic * 2. 75 Mr. Kirwan's chemical 
magneſian 2 32 claſſification of — 1. 310 
— calcareous 2. 37 Effloreſcence, account of 2. 94 
of potaih - I. 477 Eggs of birds — 3. 359 
of ſoda 1. 481 Elective attractions - 2. 97 
of ſtrontian - 6-262 = double 1. 103 
Carbure of iron 8 2. 441 Elaſtic fluids, formation and fix- 
Caſtoreum - 3. 373 „ation of - 3. 476 
Cementation — 1. 204 Entomology - 3+ 417 
Charcoal 3. 193 Epſom ſalt — 2. 43 
Chemiſtry, definition of 1. 79 Filential ſalts - 3.88 
hiſtory of — 1. 92 Ether - 3. 219 
Macquer's labours muriatic - 3. 226 
beuneticial to - 1. 100 Evaporation - 1. 174 
— utility of, to the arts examination of mi- 
and ſciences ” 1. $3 neral waters by - 3. 469 
to natural] . 
hiſtory - I. $c F 
Frere — to medicine 1. $6 Fat M 2. 256 
L Chrome - 2. 523 Fermentation — 3. 205 
| Circulation 3.424 — - acetous - 235 
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Vol. Page, 
pie — 1. 138 
filh glue - 3-381 
Fluat aluminous - 2. 67 
— ammoniacal — 2. 10 
— barytic = % 74 
— calcareous - * . 
— magneſian — 2. $1 
— ol potaſh - *. 476 
— of ſoda P 1. 477 
— of ſtrontian - 2. 121 
wg - 3. 382 
Fuſion 2. * 73 
— different kinds of 2. 93 
G — 
ou, azotic . 1. 207 
— hydrogenous — a. 137 
— nitrous — 1. 409 
ſueine a 2. 126 
Cold 1 26 495 
Cum 3.119 
Cam- reſins — Z- IST 
H 
Harthorn " 3.374 
Heat — 1. 143 
— chemical effects of 1. 163 
Helmintology - Z- 422 
Honey . 3.386 
1 
chthyology - 3+ 413 
Ichthyocolla - 2. 67 
Infufion - I. 177 
luſtrument for meaſuring the 
heat diſengaged from bodies 1. 156 
ſntermediates, affinity of += . 123 
Iron - ; Fe 2. 391 
— caſt - - 2. 399 
Iritability — 3 433 
Jet - J - 8 12 
Juice pancreatic - 3. 299 
— galtric - 3. 299 
Juices and extracts — & 33 
K 
Kermes - 3. 399 
Lead - - 2. 379 
— COrneous - 2. 354 
Libaviu's fuming liquor 2. 363 
Light - - I. 139 
line - 1. 357 
Litharge - - 2. 379 
Lithologic, method of M. Dau- 
enton — — 1. 263 


Lixiviation ” 


$ 


vol. 
Load ſtone . — 4 Ss 
M 
Magneſia - 1. 309 
- 1. 3 
Manganeſe — 2. _— 
Marble — — 2 34 
Maſſicot - 2. 370 
Mercury — - 2. 306 
Metallic ſubſtances in general 2. 17 
— chemical pro- | 
perties of - 2. 18 
— methodical 
diviſion of -/.-. 00 
— natural hi- 
ſtory of 2.174 
— phyſical pro- 
perties of — — 2. 17r 
Metallurgy 2. 179 
Milk — - 2. 179 
Mineralogy - — 1. 263 
Mineral waters, definition 
hiſtory of - - 3- 438 
different claſſes of 3. 443 
— — — factitious 3. 464 
— principles con- 
tained in - - 3. 440 
Minium 2. 33r 
Modern chemiſtry, diſcourſes on 
its firſt principles - 3. 475 
Molybdena — - 2. 213 
Muriat, aluminous - 2. 67 
— ammoniacal - 2. 
barytic - 2. 74 
— calcareous * 2k 
—— of copper - 2+ 467 
magneſian . 2. 80 
—— ot potaſh 1. 460 
—— ol ſoda - I. 472 
of ſtrontian - 2, 121 
of zirconia - 2. 123 
Muſk — 3. 374 
Muriat, corroſive - 2. 327 
mild, mercurial 2. 334 
N 
Nickel - - 2- 247 
Nitrat, aluminous - 2. 66 
ammoniacal - 2. 48 
barytic 2. 93 
—— calcareous — 2. 19 
magneſian - 2. 43 
ol ſtrontian - 2+ 120 
—— of zircouia - 2. 123 
—— of ſoda - 1. 458 
— of zink — 2. 296 
Nitre, cubic - I. 458 
Nitrat of potaſh — 1. 449 
Nutrition * 3- 430 
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Precipitate per ſe - 2. 317 Solubility a characteriſtic of ſalts 
purple of Caſſius Solution of (als, account of 
in 2-1327 Spar fluor - - 
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Principles of bodies — 1. 133 barytic 7 
Pruſſian blue — = 1. 414 of copper - 
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Pane I. The Diviſion and Characters of the\Eight Claſſes of Animals, by DauBENTON. 
| | ANIM A L 8. 


The moſt 7 
having no Head. 


Having an Head. 


** ſd 


With Noſtrils Without Noftrils, 


AY With Ears. Without Ears. | 


= 


The Heart variouſly formed, 


One Ventricle in the Heart. 
or unknown. 


Two Ventricles in the Heart. 


A whitiſh Fluid inſtead of 


Blood nearly cold. Blood 


Warm Blood.. 


—_— — — 
—— 


—_— 


No apparent 


3 Ns , 3 Admittin 
2 = : Inſpiring and expiring the Air, | Admitting the ng | Entrance or 
Inſpiring and expiring the Air frequently, at long intervals. : Air by Gills. the Air by Aperture to- 
Spiracula. 1 
Viviparous, Oviparous. 
With Teats. Without Teats. 
| — 
iſt Ord er 2d Order, 4th Order. : | ; 
| p | 3d Order, 5th Order. th Order. | 7th Order. | 3th Order. 
c | | Is 
Quapkuees, > pes Ape Biaps. Nino OERPENTS. Frsnes. Ixsxors. Worms. 
Four Feet, and | Fins, and no F . . | Having nei- 
1 S, Al F Four Feet, and | Scaly, without | Scaly, with | Having Anten- | 
Miry Skin. Hair. n no Hair. Feet or Fins. Fins. NZ. — 4 1 W 
— ; | . 


— 


TabLx II. Duadrupeds, divided according to the Sy/em of BRI880N. 


— _ 


ORDERS. SECTIONS. GENERA 
— _ — — — ä OR 1 — 
Without teeth. — — n L — — nad Hairy Kin 285 A — Ant-eater . Myrmecephaga. 
; g 
| * a — — = . Pholidotus. 
With grinders onl — — g — — — er — b loth . Tardigradus. 
1 y 1 Bony covering or ſhell — — Armadillo , — 
Grinders and canine teeth only SY: III. 2 RG 2 Two long tuſks above, and a trunk — Elephant Elephas. | 
| | Two long tuſks below, and no trunk — Sea Cow Odobenus. 
IV. — — Ruminant, ungulated; fix mcilive teeth — — Camel Camelut. 
IS 2 8 * 2 3 legs — — Giraffa. 
| 8 ; . . imple J upwards, e legs of equal lengt — — ot Hen 
Inciſive teeth in the lower jaw only — JV. 3 hues 2 horns. ) Turned back 1 — — — Shęe p Aries. 
8 teeth 8 Turned ſideways — — Ox 07. : 
F Branched horas — — Stag Cervut. 
8 wr 3 No horns — — —_ Tragulus. 
. e hook entire -— — — orte Equus. 
VII. The hoof cloven — — — Hog | Sue. 
| Ungulated feet. VIII. Three ungulated toes on each foot 2 : —— Rhinoceros Rhinoceros. 
| 1 | [ Four ungulated toes before, three behind, 2 bree, teeth in each jaw IT River Hog FHydrecherac. 
a | en inciſive teeth in each jaw — Tapir Tapirut. 
XI. Four ungulated toes on each foot — — River Horſe Hippopotamus. 
| N Prickles on the body | — 5 — Porcupine Hyſtrix. 
{7 | Tail flat and ſcaly — Beaver. Caftor. 
8 : 1 . Short tail Long ears _ Hare Lepus. 
| | 8 ect, an | Without canine teeth « With - Short ears Coney Cuniculus. 
| two inciſive teeth in XII I | ION Flat — — Squirrel Soi 
QUADRUPEDS, 5 | 1 | | Long tail : Soon: 
each jaw. | 8 Round Dormouſe . Gli, 
With teeth. q $ | Natked tail — — Rat . Mus. 
. a Without prickles on the body — Shrew Mouſe Myu/araneus. 
3 c L With canine teeth 8 ; With prickles _ — Hedge Hog Erinaceus. 
our inciſive teeth in | Separate toes — — Ape Simia. 
each jaw. [ XIII. 1 N N Toes joined by a membrane ſo as to form wings Preropus. 
Inciſive teeth in ] Four incifive teeth i 
both jaws. 7 he hace bx XIV. | Faw toes 5 2 — _ DO | 
the lower jaw. e fore toe joined ſo as to form wings at . eſperttlo, 1 
Six inciſive teeth in 
| the upper, and four þ XV. — — — — — — Seal «© ññ8 
in the lower jaw. 
Four toes on the fore, and five on the hinder feet — Hyœna Hyœna. 
| Five toes on the fore, and four on the hinder feet = Dog . Canre, 
| | e eee The toes ſeparate from ] Five toes on each Firſt toe remote from the other — Weezel Muſlela. 
e Bn { XVI, each other, foot. Firſt toe near the other — Badger Meles. 
ab | Feet which reſt on the heel in walking — — Bear Urſus. 
Hooked claws which may be drawn back and concealed — Cat . Felis. 
3 5 The toes joined together by a membrane — _ Otter Lutra. 
1x inciive teeth in 
the upper, and eight C XVII. — — —— — — — Mole Tala. 
in the lower jaw. 6 
Ten inciſive teeth in 5 
K the upper, and eight > XVIII. — — — — — d — Opoſſum Philander. 
L in the lower jaw. 


The Ornithologic Syſtem of BRISSO x. 


Tanrre III. 


— T e m ey 


ORDERS.  _ SECTIONS. GENERA. 


A. 


— 


A. A— 270 WED Le 


j The beak ftrait ; the upper man- 
| dible thickened, and EZ - 


curved at the point ; the noſ- 
I. 1 trils half covered with a thick 

| ſoft membrane. It conſiſts 
| of one genus only. 


3 — Pigeon Columba. 


Turkey | Gallus Pave. 
Cock and Hen Gallus. , 
Guinea Hen Meleagris. 


I Grous - FOR 
2. No appendices on the head. 2 Partridge Perdix. 


Sections. 
1. The head ornamented with appendices. 


I The beak conical and curved. 
. It conſiſts of fix genera. 


Pheaſant Phaſianus. 
Hawk = Aecipiter. 
Eagle - Aquila. 
on -» Faw 
Afro. 
"I Strix. 
— £ Coracia. 


1. The baſe of the beak covered with a naked ſkin. 


The beak ſhort and crooked. 


III. It conſiſts of five genera, The baſe of the beak covered with feathers w_ 


ed forwards. _ 


Corvus. 


— ale »  —_ | 
Roller Galgulus. 


ed forward, and covering the noſtrils. 
Iv The beak long and conical. 
1 conſiſts of fix genera. 2. The feathers at the baſe of the beak turned 


backwards; the noſtrils uncovered. Oriole © [derus. 


Bird of Paradiſe Manucodiata. 


| 

| 

. | 

The beak ſtrait ; the upper man- - } Butcher Bird Lanius. 
| 

| 


_ ] L 
Three toes before, and one behind. — — 3 V. dible grooved _—_ _ 


| liſts of four genera. 
| The beak ſtrait, and the man- 


Thruſh - Turdus. 
Chatterer « Cotnga. 


2. The beak flattened horizontally towards the 
baſe, and nearly triangular. 2 [ Fly-catcher - Muſcicapa. 


1. The beak convex above. — 


Beef-eater - Bupbagus. 


VI. dibles not rooved. It con- — — — , 
| ſiſts of two N Starling - Sturnus. 
Four toes Al ſe- VII. The beak lender, and rather Hoopoe + Opupa. 
bent. It coaſiſtsof twogenera, NT het 2" Promerops - Promerope. 


parate from each. | 
7 © The beak very fmall, flattened 


other, quite totheir 
The legs feather 4 a horizontally at its baſe, and 


baſe, | 
ed as low as the | bent at the point ; the open- Goat-ſucker Capr imulgus. 


| 1. The Siber 4 on the baſe of the beak turned 


calcaneum, or bone < | VIII. < — — — 
which ſuſtains the | | - ing - the . 8 lar Swallow Hirundo. | 
| toes. | | Fa. a7 yon 1 IG» a | * 
Tanager - Me, ur | 4 
Goldfinch - .arduelt. | 
The beak conical, and gra- . . Sparrow - Paſer. | 
IX dually diminiſhing to the 2. The two mandibles rant. 5 Groſbekæx Coccosbrauſber. | 
point. It conſiſts of eight. Bunting - FEmberiza. | 
| genera. Coly - Colius, 
| 2. The two mandibles croſſing each other. 7 2 | 
X. The beak awl-ſhaped. It con- 1. The noſtrils uncovered, — — Lark Alauda. | 
2 of Cares gener. 2. The noſtrils covered by the feathers at the baſe © Beccafco = Ficedule. 
; | XI. F The beak wedge-ſhaped. It con- of the beak. © 3 Tit-mouſe - Parus. 
Either | : fiſts of one genus only. — — — Nuthatch - Sta. 
CLOVEN-FOOTED ;j— I. The beak curved. — — Creeper - Ceritbia. 
that is, they have XII. 25 _ _—_ N. 2. The beak flattened horizontally, and a little en- H 2 : ; Polytmus. | 
the toes naked, and 3 | L 8 . larged at the point ; the feet very ſhort, ummiag Bird Melliſuga. | 
apart from each o- - I. The tongue very long and ns but not C Wryneck - Torquilla. 
ther. longer than the beak. Wood pecker Picus, 
| 2. The beak very long, quadrangular, and pointed. Jacamar -« CGalbula, 
3- The beak RY _—_ convex at its upper C Barbet # Bucco. | 
Two toes before, and two behind, — — XIII, Confiſting of nine genera. p ann 8 — 5 Fa | 
| 4+ The beak ſhort and crooked. - | Ani - Crotophagur. 
(Parrot - P/uttacus. 
. 5. The beak long, and as thick as the head, indent- . | 
E | ed like a | ; the point of each mandible Toucan - Tucana, 
N ä turned downwards. ö 
1. The beak ſhort, and flattened laterally n near the * » « Rapicola. 
e 4 = REP: ” 7 y - C { Manakin - Manaous. 
The middle to be united with the r for the ſpace of three pha. 2. e beak conical, and indented hke a law; the 
langes, and with the interior for the ſpace of one — tour Ger; XIV, ſeven genera, end of each mandible bent downwards. => * ; 2 SN: | 
3. The beak ſtrait, and of a moderate length. Tas «fiſher 2 


b three before, and one behind. 


2. ae beak Hattened NOTIZON F. and a It en- 


larged at the point ; the feet very ſhort, Hummiog Bird Melliſuga 


that is, they have | . [ of three genera. 


the toes naked, and 8 
apart from 3 Fay = 1. The tongue very long and vermiform, but not EF Wryneck -  Torguilla. 
ther. | longer than the beak. — = Woodpecker Picus. 
2. The beak very long, quadrangular, and pointed, Jacamar „  GCalbula, 
| 3. The beak ſomewhat curved, convex at its upper C Barbet Bucco. 
Two toes before, and two behind. ü a XIII. Confiſting of nine genera, pry and Rettened laterally, Th _—_ So —_— 
: urucul «= 3 
| 4. The beak ſhort and crooked. - Ani . Crane 


© Parrot — P tt X 
5. The beak long, and as thick as the head, indent- /ittacus 


| | ed like a ſaw; the point of each mandible Toucan * Tucana. 
. turned downwards, 
= 1. The beak ſhort, and flattened | laterally n near the „„ 
} point. { Manakin - Manavus. 
The middle to be united with the exterlor for the ſpace of throo pha- 2. The beak conical, and indented Ele a ſaw the M M 
langes, and with the interior for the ſpace of one phalanx ; tour toes; XIV, ſeven genera, i end of each mandible bent downwards. 1 80 8 TORY 
| three before, and one behind. 3. The beak ſtrait, and of a moderate length. j — -fiſher | IK 
1 - 44. 
; 4. The beak curved and ſharp — — HE Adiaſber. 
C 5. The beak thick, and 3 like a ſcythe. Hornbill - Hydrocorax. 
2 f 1. Two toes before, none behind; the beak Nrait, ſome 
what flattened borizontally, and curved at the { Ockrich - Struthio, 
Wings too ſmall for light. 3h 2 1 ws | | point; the upper part of the head bald aud ſcaly. Th | : 
! COT ? 2. Three toes before, none behind. — Ca T. e - ole 
owary » ua 
3. Three toes before, one behind; the beak long and 7 ay 
{trong 3 beth mandibles hoc ked at the N Dodo 2 Rophus, 
os BRED r 1. The beak conical and curved. Buſtard „ 
ree toes only, all before, — — . 3 Long L - Flimnantopus. 
four genera 2. The beak ſtrait and thickeſt at the point. * . 
Plover - Pluvialis. 
1. The beak ſtrait, and thickeſt near the point. j — 9 — 
aca ” acana, 
: Bp bo - The beak a little turned up, and ſomewhat flat- 4 
> | nough _ c fight, | b tened horizontally, — — Turnſtone Arenaria. 
e lower part 3 3. The beak convex above, and flattened laterally. Pratincole - CGlareola. 
of the legs without 4. The beak ſtrait, and flattened laterall Rail 5 Rallus. 
feathers | 1 7 
» . Sandpiper += ringa. 
5. The beak ſtrait and ſlender. — Godwit - LtTimo/a. 
Woodcock <« Scolopax. 
6. an beak curved in an arc downwards, = Curlew 0 — 
Three toes before, and "I? * : 7. The beak ſtrait, flattened horizontally, and di- ? 
£ ee XVII. —— eighteen genera. 3 lated at its extremity like a ſpatula, lp Spoonbill - Plates. 
Stork - Ciconts. 
| 8. The beak long and thick. — _ Soron -  « Ardea. 
| \ 9. The beak ſhort and thick, the upper mandible 3 ] ka 
| in the form of a ſpoon. SN Boat-bill — Cochlcarims- 
10. The beak ſhort and trait, conical at che point; : 
the head adorned with a crown of feathers, Crown Bird Balearica. 
ä 11. The beak conical and curved. — — 1 * 4 2 
amer ina. 
12. The beak conical, flattened at the ſides, and the ; ; 
| fore part of the head without feathers. = Gallinule | »- Porphyrio. 
bogey — hs ow —— A Four toes ; three before and one behind, which are di- XVI I. The membranes of the toes ſimple, the beak T Water- Hen Gallinula. 
Il. three genera, ſtrait and acute, — Phalarope Phalaropus. 
Th b ; F 3 
= N anger muy divided ; the toes joined together near their baſe; the legs placed 3. The mane or WI jagged. Gs 8 N 
F 0 i XIX. —— one genus, = Grebe - Colymbus, 
Three toes before, connected b 1. The beak ſtrait and acute. Guillemot Lia. 
Ms Jag (cs rag oe y 2 membrane ; 3 xx three genera. = 2. _ beak flattened at the _— with tranſverſe F puſſia - ee 
riæ. — Auk - ca. 
anus, Three toes before, connected by a membrane; 1. The beak ſtrait, the extremity of the "ny Pinguin -  Spheniſcus. 
one ſeparate toe behind. XXI. — three genera. = mandible bent. 4 5 > + + « o eee. l 
| The beak ttrait and acute. NE Diver 5 Mergut. 
j 2 * 5 
Without a poſteri 6 — N N Albatroſs - {batrus. 
* | x poſterior toe XXII. one genus. 4 es CARES Pu Moms. 
WERB-FOOTED : The beak bent it 2 Petrel * "rocellaria. 
; | | The three an- Indented beak, XXIII. mn —_ ns) a — 2 
terior toes 3 A fourth toe [ | . fix genera, = Gull - Larus. 
2. The beak flattened at the fides. Tern 6 Sterna. 


the toes furniſhed | 
Razorbill - M&ygchopſalia. 


with carne. The membranes | The legs placed in | connected behind, ſe 


| that is, they have < 


— —— — — __ — — —— 


entire. the middle of the 4 b aratef, 
130 are . * = 6g 1. The beak rather cylindrical z the extremity of [ M 0 A 
ſhorter than it. | Beak not indented. XXIV, —— three genera, = the upper mardible bent. = * ä N 
| ” : A: 2. The beak convex ou its upper part, and flat be- F Gooſe = Anſer. 
neath. — — — Duck - Anas. 
| | 1. The beak acute. — — DON Bi 4 5 * 
| ropic Bir UFUS. 
| The four toes connected b "ESA —_——— yy fn. - , Booby 0 Sula. 
| i y a merabrane; XXV. 9 2. The beak hooked at the Point. a» 1 | Cormorant a Phalacrocorax. 
Pelican Onocroc dus. 
F 1. The beak indented, curved in the middle, and Flami Pheni 
| The 1 the inferior mandible largeſt, — ee A 
egs longer than the body. — - * XXVI. ——thtee genera. — b : Avoſet - Avocetta. 
2. The beak not indented, — — A . 
Courier - Corrira. 


| 


"— 


" Taxrs IV. The Diviſion of Oviparous Quadrupeds, by DAUBENTON. 


a, — — 


; | a | 
I CLASS I. * body covered with Aa (hell [ Conſiſting of 15 ſpecies. 
ORTOISES, : : 8 


—_— . 


Genus I. Lizards 
which have the bo- 
dy ſomewhat tu- C Conſiſting of 8 ſpecies. 
berculated, and th 

tail flat. | 


1 


Genus II. Lizards 
- -which have the by Conſiſting of 12 ſpecies. 


, verticillated. 


Genus III. Lizatds 
i 8 ** which have the til 
. . The body | round, ſcaly. nd . Confiſting of 5 ſpecies. 
naked, with a tail. ſhorter than the 10- * 
dy. 
Lizaxps. . | 


Genus IV. Lizatds 
which have the wil 
round, ſcaly, and & Confiſting of 17 ſpecies. 
longer than the ho- | 
| OVIPAROUS 4 3. = 
QUADRUPEDS. : | 


| | | Genus V. Lizards 
which have four 
toes on the fore- A. Conſiſting of 5 ſpecies, 0 
feet, and the body 
ſmooth. 


Lizards. 


Genus VI. Winged } The Dragon 


Genus I. Toads 3 

the body round : 
and tuberculaw | Conſiſting of 14 ſpecies. 
the legs ſhort. 


Genus II. Frogs 


Je CLASS III. The body | which have the { Conſiſting of 1x ſpecies, 
naked, without a tail. | body long. 


Genus III. Frogs 
which have the | 
toes terminating in p* Conſiſting of 9 ſpecies. 
| a broad flat ſur- N 
L face. i 


— 


e Q — 


TABLE V. 


— — — 


—ͤũ— ũꝗ ́ —üuRw.ñ — — 


— 


4 Methodical Table o of Odi parous 3 by M. E 


—— {OCD CO ee nn 


CLASS I. Oviparous Quadrupeds which have a Tail. 


FIRST GENUS. 
TOR TOISES. 


The body covered with a hard or continuous covering. 


SECOND GENUS. 


LIZARDS. 


The body without a hard or conti ous covering. 


—_— 


A. 


I. DIVISION, 


The toes very unequal, and elongated 
in the torm of fins, 


al. 


— 


—— 


—_— 


II. DIVISION continued. 


The toes very ſhort, and nearly equal. 


The tail Aattened, five toes on the 
fore leet. 


I. DIVISION. 


II. DIVISION. 


The tail round, five toes on each foot 
and ſcales raiſed on the back in the 
form of a creſt or comb. 


III. DIVISION. 


The tail round, five toes on the fore 
feet, ſcaly bands under the belly. 


| o. 


DIVISION. 


The tail rot ind, five toes on the fore ſeet, 
with ſcaly bands under the belly. 


The tail round, five 


IV. DIVISION continued. 


toes on the fore {4 


with ſcaly bands under the delly. 


Marbled L. 
L. Marbre. 


the form of ſmall 
teeth under the 
throat, the upper 

part 


Tete plate. 


with a membrane 
on each fide. 


—ecies, | CHARACTERS. PECtes, | CHARACTERS, = SPECIES, _ | CHARACTERS. _ SPECIES, | CHARACTERS. SPECIES. | CHARACTFRS, rcd | CHAKACTEKS. SPECIES, | CHARACTERS 
A ſingle tharj| Yellow T. 0 Ihe ſhell green, Four palmated A pouch under], 8 Colour grey, The toes united part of the n 
Tortue franche q cla on each hind|T. Jaune. with yellow ſpots. Crocodile. toes on the hind the throat, ſcales, L. n with large ſcales ", NP" 7", three and three,|Marbled L. black, the tail 
foot. feet, the colour of raiſed in the form| ©*_ on the neck. and two and two L. Marbre. lie ved by fivel 
The covering ayellowith green. Iguane. Jof a creſt, and — by a membrane. - — rid 
Green ſcalv T. "BEEN greer]3oft T. ſoft, and without | from the head to. een L Colour green. | ct S 
Feaille verte. ſcales on the thell. 7. Molle. any ſcales, pro- Black Croco- Four palmated the extremity of I Vert . large ſcales be Five yellowiſh 7 The colour 
perly ſo called. dile. toes on the hind | the tail.“ : neath the neck. [Blue tail. rays upon the dead leaves 
þ A coterpclare Crab nog feet, the colour : — Queue bleue. back, the tail yellow and oO 
Os on each hind foot. The covering black. Baſiliſk. ] A pouch upon The tail fur-| blue. Roguet 7 ih ſpots, a ſm 
very convex, the Baſilic. the head. niſhed with ver — : , 
An erated tu- T. Gr T. 1 Four palmated long ſcales, _ Azure L. Pointed ſcales, E the 
T 1 bercle on the pes. the toes covered toes on the hind A very elevat · Cordyie. J minating in long|L. n the back blue. | mity of the t 
. by a membrane. Havial. feet, the jaws ve-|Creſt bearing \ ed membrane and ſpikes, which ; A 
ry narrow and| L. a kind of ſcal\ form large feſ 5 The colour grey, Ferre al 
The holes of = 3 Yellow radii, long. II. Porte crete. f creſt above th: | tooned e Griſon. withreddiſhſpots. Red throat. Saad elle 
" 28 the ſhell placed vs Et which unite N tail. { wartsonthe body. Kouge Gorge. Jar the throat 
e one over the o- 7 67 ; each ſcale in aſwgigtat!. Five palmated — fI 11. The ta: ta! pre- 
ther like tiles. root? centre of the ſameſ x P toes on the hind Raiſed ſcales; enn ſenting fix very A calloſity up h 
ITrgue, uelle Queue, fo b Lo Hexagone. The col 
— colour. et. above the aper- prominent nent ridges, Umbr on the occiput, 2 grey, mixed wi 
The coveringof — ture of the ears, "= fold underneath{c;,jtreous L. Ne 
the conſiſtence of The ſcales whit- Five 3 Galiate and fromthe head The | colour the throat. L. Goitreux. | vered with & 
Luth. leather, and hav. iſh,exhibiting ve- toes on the hind T to the middle of grey or green, — reddiſh grains 
ing five ridges Rovoh Tor rynarrowblackiſh Dragon. feet, raiſed ſcales the back, the up- meiva. without large " Two folds be- der the throat 
lengthways. * = bands, thoſgofthe Dragonnc. in the form of a per part of the ſcales under the neath the throa ö 
7. Raboteuſe. middle of che diſc | 24 upon the | nails black, neck, Folded L. | two warts or pro- Many folds 
riſing ws tail. _ r 8 L. Pie tuberances, with Teguixin * the ſides 
the breaſt - plate | — 1 e ſcales raiſ-· Than. white| : points behind the ; FE 
feltooned before. | Separate toes ed in the form of "IE 1 rays and three | opening of the x * 
* on each foot, the a creſt above the“ 90. black rayson each Cars, Triangular oo extremil 
The covering ſcales oval, ſur- anterior part of| ſide of the hae — of the tail in th 
ES e e ide Leerer ber, age 
ISION dls. , l even t. 7 laire. ſided pyramid.- 
IT. DIV N. 7. Dentelie the edges of the cles, and not the hinder part of eleven whitiſh — 
* | covering very raiſed in the form the head turn-ſy  , bands upon the The whole bo Two ſtripes of 
The toes very ſhort, and nearly equa]. | much indented. | of a creſt, ed towards the!“ %. back, the thighs dy covered withſpouble adirtyy ellow, and 
— a g mouth. ſpotted withſ gon. ſharp tubercles, Striped L. fix rows of black- 
SPECIES. {| CHARACTFKS. Covering very A prominent white. the tail covered nie Raic. þ iſh points upon 
The ſhell black. Convex 1 convex, the ſcales ridge over the with indented the back. 
Muddy Tor- \ ſcales ſtriated on. nn greeniſh, radiatedſ eyes, and the 8 rings. Reva? | 
toiſe. their circumfe-| : with yellow, the. £,,,.:/{ux. 4 [cales raiſed in Note. We have not ſcen the heyagon 257th Small ſcaly 
« Bourbeuſe rence, and dotted brealt-plate oval. the form of a creſl but we preſume that it has ſcaly bands on 1 The whole bo- lates at the 6 
: ; at 8 Fol from the head to the belly ; if it has not, it muſt be placed dy covered with|' Putaleur. — f th 
_ The ſcalesof the | the extremity of ia the fourth divilion, after the Teguiain. ſcales placed ovef| toes. __ 
Round T. The ſhell flat covering varie- Uthe tail. . each other like 
T. Ponds 1 round. [Vermillion T.] gated with black, — Pn | roof flates, the 
T. Vermillon. white, purple. Forked head. F Two eminen- upper ja further 
| Br \ The cell flat greeniſh, and yel-||Tcte fourchue. I ces upon the head. B1IPE R | advanced than 20m As we mY not — the blue 
errapine. J and oval Los. D REPTILES the lover. il, the grifeo, the umber, nor. uh 
. _ ; by | folded lizards, we on! In 
— L | A membrane = Q — the deſcriptions 2 tha 
Thetailaslong ; The covering Large has, under the throat, —ſ — The whole bo [theſe five lizards have not ſcaly band 
SB he ted obs Short-tailed ſcolloped before, * eee the laſt articula- | DIVISION. II. DIVISION. dy covered withſon the belly. If they have, they mul 
Serpentine T. | poſterior part of] Lortoiſe. the ſcales ſtriated Se £9895+ tionbut one thick. as os Two hind feet ſcales placed over oy avg in the third divifion —_ 
7. Serpentine. ] whichappearscut T. Courte at the edge, and erthantheothers. 5 a ; each other like| 
into five acute! Nene. dotted in the SPECIES, | CHARACTERS. | SPECIES. | CHARACTERS. Mabouyn, J roof lates, the 
points. | middle, 3 i * Two large Hlalfringson Al R 47 | lowerjaw project- 
4 ack ich ſpots up- ; ongitudi ing as tar as the up“. 
— a . ; the body and nal furrow or m 
; ne head andlChagrin Tor. 0 The diſc bony L. Bimacule. { on the ſhoulders. : | | per, thetail ſhort- 
4 * A ſtomach of a red- T. Chagrinee. | and chagrined. — | _—— 2 2 4. ges Ler than the body. V. DIVISION 
ge (dich yellow We DDr : 
. ry aper 
The colour rud- the back, the ſides Lis very ee fit. ee Tbe whole bo- The toes covered underneath with 
The carapax Ruddy T. dy, the covering of the body fold- | bl dy covered with| {cales placed over each other like rco 
raiſed by three T. Rouſdire. flattened, and the Furrowed I. 4 ed and raiſed in e, the | ſcales placedover| flates, 
15 ſcales thin. L. Sillonc. ridges, the upper tail at beaſt 1 5 each other like 
8 . longitudinal ridg- 5 PP 1 L [Gilded L. | 
corpion. Pa RE Rs "SUBS part of the tail ong as the + os J roof ſlates, a whit- SPECIES, [ CHARACTERS. 
T. Scorpion. 1 The colour | raiſed by adouble [ body. g 0 | iſh ſtreak on each { Tubercles un- 
| diſc very long, theſBlackich T. brown - blackiſh, [ prominence, _ of the back, | der the thighs, 
| brealt-plate oval. 7. Noirdtre, ar ſcales thick, * _ On Geeks ] very ſmall ſcales, 
” _ ſoft to than the body. ; diſpoſed in circu- 
e touch. i N ] b d | 
W ar bands on the 
> l | tail. 
apaye. and covered with — 
ſharp points. The under 
part 
Gechotte. fthe thigh 
; Six yellowſtripes as Yet —— 
8 L. upon thehead, ſive 
Irie. yellow ſtripes on The under part 
par 
the body, [ of the body and of 
: Flat head. the head very flat, 
Raiſed ſcales in the tail furniſhed 


- 
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? of Oviparous Quadrupeds, by M. DE La CEPEDE. 


is Quadrupeds which have a Tail. / CLASS II. Oviparous Quadrupeds which have no Tail. 


ww — — ares EL. 3 — N 1 52 — 
ND GENUS. FIRST GE\\ US. SECOND GENUS. THIRD GENUS. . 
WATER FROGS. FROGS. TOADS. 
IZARDS. (GRENOJILLES.) (RAINES.) (CRAPAUDS.) 
: i The head and body long, the one The body long, and viſcid balls The body ſhort and round. 
t a hard or conti uous covering. or the other angular. beneath the toes. | 
— — — — — 
I'V. DIVISION. IV. DIVISION continued. VI. DIVISION. | 
the fore [The tail rot ind, five toes on the ſore ſeer,] Che tail round, five toes on the fore feet, Three toes on the fore and hind feet, 
pelly. with ſcaly bands under the belly. with ſcaly bands under the belly. | 
TY SPECISS., | CHAKACTEKS. SPECIES, | CHARACTERS, SPECIES, | CHARACTERS. SPECIES | CHARACTERS. SPECIES | CHARACTERS, | SPECIFS. 3 CHARACTERS, | 
grey, The toes united art of the nails The ſcale Colour green, The back green, A tubercle j in 
e a three and three Marbled L. black, 3 be. Ser. Tren one above. Common F. three yellow ſtripes Green or com- 0 two yellow ſtripes e 22 the form of «kali 
2 ameleon. n lie ved by ſive lor. the other. Grenouille com- along the back, mon Frog. | edged with vio- ney, above each 
| by a membrane. | gitudinal ridges. — - _ mune, the two exteriors|Raine verte ou | let, which extend ear. 
green. W . ——_ Chalcide, The ſcales diſ- being prominent. | commune, from the mouth 
* Five yellowiſh r poſed in rings. — to the hinder feet. geen T | — ſpots 
neck. [Blue tail. rays upon the dead leaves, with Colour ruddy,| C. Vert : edged with black, 

Dueue bleu. back, the tail yellow and black- Ruddy F a black ſpot on[Hunch backed A . ONES and ſeveral unit- 

ail fur. blue. Roguet. Jim ſpots, a ſmall | 4% each fide between F. e ed together. 
of — G. Rouſſe. on the back. % 

th very | TOO ION" . membrane oneach C——————————————— the eyes and the R. Beſſue. Green ſtripe n 

s, ter [Azure L. ] Pointed ſcales, fide of the extre- fore paws. Rayon 2 : j Green Ines in 
in lone L. Azure. the back blue. | mity of the toes. 8 gs = Colour brown, | N the form of radii. 

«hich 7 7 | Warts on the K. Bra 7 tubercles under 

e feſ 7 The colour grey, The colour green, VII. DIVISION. Pluvial F. body, the poſte * the feet. The ſkin ſmooth, 
gs. Grifon, withreddithſpots, Red throat. 6 ad} wallets” ws. G. Pluviale. rior part being — Zrown T. large brown ſpots, 

wartson the body. Rouge Gorge. | ger the throat. Membranes in the form of wings. dotted beneath. 1 f milk Colour white or|C. Brun. a falſe nzil under 

a'l pre- — | 2. * _ 4 pale, blueiſh alh- the palm of the 
Ix very A calloſity up The colour SPECIES, | CHARACTERS, Colour black. ]!“ Jai eur de ꝗ coloured bands on hind foot. 
tridges. mY on the occiput, 2 grey, mixed with Mw the upper part of““ the abdomen. 

; fold underneathſGoitreous L. J brown, apoucheo- pointed pouche the body rough Three yellow 
colour the throat. L. Goltrensx. vered with ſmall Dragon. underneath thel C- Sonnante. * with prominent Fluted F. Red ſpots ov or reddiſh firives 
green, neat reddiſh grains un- Hewes. points, a tranſver-|R. Futeuſe. the back. Calamite, along the back, 

large " Two folds be- der the throat. 7 ** fold under the mw two falſe nails un- 
der the neath the throat, L throat. Colour yellow der each fore foot. 

Folded L. two warts or pro- Many folds a- | | moſt commonly 4 

L. Hie J tuberances, with Tequixin long the ſides of 8 A border on Orange colour- | row of red points. Fire - coloured The bacl back of a 
white“ . | points behind the the body. G. Bord: , each ſide of the ed F. Jon each fide off T. very deep colour, 
three | opening of the ; l : body. R. Orange. the back, which|C. Couleur de} inclining to olive, 

gon each | ears, Triangular The extremity VIII. DIVISION. | is ſometimes di- fe. with black ſpots. 
f back. c of the tail in the] - i The wppe upper pert [ verſified with red. 

_ Four yellow Z. Triangu- form of a three Three or four toes on the fore feet, fou Reticular F. of the body vein- — Ta re- 
en tos“ rays on the back. bite. fided pyramid.. © five toes on the hind feet. G. Reliculaire. } ed, the toes ſepa. The colour red, Poſtulous T. ] ſemblins thorns 
hitiſh A IF rate. Red F. and fometimes|C. Puſtuleux, ] on the toes, puſ- 

the The whole bo Two ſtripes of SPECIES. | CHARACTERS. KR. Rouge, two yellow ſtripes| tules on 2 back. 
highs dy covered withſhouble adirtyyellow,and|Land Sala- The tail round. Bird's Foot. The to yoo along the back. 
with] gion. ſharp tubercles, Striped L. fix rows of black-| mander. yellow ſpots||Patte d Oie. each foot nod An A 
the tail covered|n,,z/- Raie. þ ich points upon Saamandre marked with by a membrane. under the throat, 
with indented the back. terreſtre. black points. | * Goitrous T the two exterior 
rings. EE k = — 0. G toes of the fore 
70", FE Small ſcaly | The tail havin rme oul- r * joined toge- 
ands on {© The whole bo- 3 Nn ot the e e e Na vernten) — | pray Shou ſhoulder,fourlarge ther. 
1 dy covered with. : tremities of the S. aqueueplate. } brane above and} Epaule armee. knobs on the pol 
8 ſcales placed ovet ode, 1 | terior part of the | Hoek A longitudinal 
Scinque. each other like | body. UT —_ pale and indented 
= : | roof ſlates, the Two. rows of | OR 0 * Toke on the back, 
| upperjaw r Punctuated 8. white ſpots oy Lowing (or Tubercles un- : fu. which is convex. 
advanced than} Note. As we have not ſeen the blueſs. Ponctuce. the ES b ull) F. der all the pha- 
ebe. FR . Cengnt totes The head ver 
from the mpg qe of authors, that Four yellow large andveryflat, 
- The whole bo [theſe five lizards have not icaly bands Four Stripes. ac 1 on the The head tri- | | : the eyes very ſmall 
d vered withſon the belly. It they have, they muſt{Quatre Rates. Pearly F. angular,ſmallred- Pipa. 7 and t a great diſ- 
y covered wit cy bac y gular,; | at 28 
ſcales placed over 5 1 in the third divifiou after the G. Pertee. diſh grains on the — from each 
each other like“ mm "Pon * 6 * body. | other. 
Mabouyn, f ſlates, th eee 3 
J 9 roo es, the Sarroube. and bended claws 
þ W 45 projett- — — — — beneath the toes. The colour | Thin upper eye» 
ing astaraStheup-| greeniſh ſpotted, Horned T. lids very much 
*| per, thetail ſhort- = ee 8 Jaclie. the thighs f ob- C. Cornu. raiſed iu the form 
"| er than the body. V. DIVISION. as tees. the fore feet, four _— ſtriated of an acute cone, 
© The whole bo- Trou Dongle. 3 * : The heck grey 
4 Mg The toes covered nnderneath with large cet, F fl PET h 
| y covered With] ſcales placed over each other like rcof . interſperſed wit 
| ſcales placed over| lates, | Laced F. raiſed longitudi- Agua. reddiſh ſpots, and 
| Gilded L. each other like G. Galonnee, nal lines on the almoſt of the co- 
# LD. < roof ſlates, a whit- SPECIES, | CHARACTERS. back, lour of fire. 
| Ih ſtreak on each | Tubercles 
| ſide of the back, | der the thi 5 [ The . mar- 
| the tail longer very ſmall 2 4 bled with red, and 
f than the body. |Gecto. 4 diſpoſed in ee Marbled T. a dirty yellow co- 
| | | lar bands on the C. Marbre. lour, the belly yel- 
The bodyround, | tail low, ſpotted with 
Tapaye. and covered with f black. 
ſharp points. The under part 
BA . IGectorte. of the thigh ws The bacl back ſpot- 
_ Six yellowſtripes out tubercles | toy EY 
Striated L. upon thehead,five 5 Noiſy T. the ſhoulders tail. 
Strié. yellow ſtripes on The under part | | | | C. Criard. ed, VO very po- 
the body, |, of rous, five toes on 
Raiſed Kales; Flat _ the head very flat, | 3 
| in Tete plate. the tail furniſhed | 
0 wks xs form of ſmall with a membrane | 
. . eeth under the on each fide | 
throat, the upper : 
par 


Tazie VI. The Diviſion of Serpents, by DAUBENTON. 


ö 


S ER PEN T S. 3 
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Genus I. Rattle-ſnakes; or ſuch as have a Rattle at | | 
the extremity of the tail, It conſiſts of four ſpecies, 
Crotalus, Linnæi. 


Genus II. Serpents which have large ſcales (Scuta) be- 
neath the body and tail; without a Rattle. 
Boa, Linn. 


It conſiſts ef ten ſpecies. 


Genus III. Serpents which have large ſcales (Scuta) 
beneath the body, and ſmall ſcales 
(Squamz) beneath the tail, 
Coluber, Linn. 


It conliſts of nĩnety- ſix ſpecies, 


the body and tail. It conſiſts of thirceen ſpecies. 


Anguis, Linn. 


Genus V. Serpents which have the body divided into 
annuli or rings. 
Amphiſbzna, Linn. 


It conſiſts of two ſpecies, 


Genus VI, Serpents which have the {kin naked and 
{mooth, 
Crwcilia, Linn. 


It conſiſts of two ſpecies, 


Genus IV. Serpents which have ſmall ſcales beneath ! 


"— 


TAbTE VII. The Ichthylogic Syſtem of Gov. 


EITHER 


The gills perfe 


O R 


The pills imper- < 


fect. 


' 


E Order I. Apodes. 
The ventral fins wanting. 


| Order II. Jugulares. 
The belly-fins placed beneath 
the neck. 
| 
Claſs I, Acantyopreryon. } 
The fins ſupported by ſmall bones. 1 Oider III. Thoracici. 
wy The ventral fins placed beneath 
the breaſt. 


Order IV. Abdominales. 
The ventral fins placed beneath 
the abdomen, 


3 


Order I. Apodes. 


Order II. Jugulares. 


Claſs II. MaLacorrerroit, 3 Order III. Thoracici. 
The fins ſoft, and without bones. 
Order IV. Abdominales. 
i Order I. Apodes. 


Order II. Jugulares. 


Claſs III. Bxoxcnosrecr. 


Order III. Thoracici. 


Order IV. Abdominales. 


b 


4 


— 


5 
} 


GU Id 


by —ͤ— 
= S N Abs» » 


Trichiurus. 
Aphias. 
Ophidium. 


Trachinus. 
Uranoſque, 
Callyonymus. 
Blennins, 


Gobius. 
Cepola. 
Coryphena. 
Scomber, 
Labrus. 
Sparus. 
Cher todon. 
Sciœna. 
Perca. 


Father Laſher Scorpœna. 


1. — - 
2. Sword-fiſh 
8 
1. Weveer - 
2. — 
3. Dragonet + 
4. Blenny - 
1. Goby - 
2, — 
3. Dolphin 
4. Mackrel - 
5. Wraſſe - 
6. Gilthead =» 
T- 8 
8. - 
9. Perch +» 
10. 
11. Surmullet - 
12. Gurnard +» 
13. Bull-head - 
14. Doree - 
15.— - 
16. Stickle-back 
1. Catfiſh — 
2. Mullet - 
: 3» - 
4+ 2 
. 


. Flounder = 
. Sucking-fiſh 


Atherine -« 
Salmon 
Pike - 
Argentine + 
Herring - 
Flying-filh + 
Carp - 
Loche - 
Pipe-filh - 
Baliftes + 
Sun-filh + 
Angler 
Lump-fiſh - 


ullus. 
Trigla. 
Cottus, 
Zeus. 
Trachipterut. 
Gaftero/leus, 


Silurus, 
Mugil. 
Polynemus. 
Theutys. 
Elops. 


Murana. 
Gymnotus, 
Anarhichas. 
Sromateus. 


Ammodytes. 


Lepadogaſter. 
Gadus, 


Pleuronefles. 


Echenets, 


Lepidopus. 


Loricaria. 
Atherima. 
Salmo. 
Filularia, 
Eſox. 
Argentina. 
G lupea. 
Exocelus. 
Cyprinus. 
Cobitts, 
Amaia. 
Mormyrus. 


Syngnathus. 
Baltes. 
Oftracion 
Tetraodon. 
Diodon. 
Lophius. 
Cyclopterus. 


Centriſcus. 


Pegaſus. 


Secr, I. 


their wings, 


Coleoptera, or 
laſects with cruſta- 
ceous ſhells over 


I. . «+ . Either the ſhell is hard, and 
covers the whole abdomen ; " 
and their feet have 


TazLe VIII. The Entomologic Method of GROrFPROT. 


SECTIONS. 


ORDERS, GENERA, 


— — 2 


ARTICLES. 


III. . . Or, three articulations to all the feet, ſuch as 1 


Ee as 6 Or, five articulations in the two firſt pair of feet, < 


„ „ Or the ſhell is bard, and co- 


vers only part of the abdo- 
men; and their feet have 


+ « The ſhell is ſoft, and their 


.. Or four articulations to all the 


C Platycerus. 
| Ptilinus, 
Scarabaus, 
Copris. 
Attelabus. 
Dermeſtes. 
Byrrhus, 
Anthrenus, 


| Ciftela. 


I.. . . Either five articulations to all the feet, ſuch as the J Peliir, 


Cucujus., 


Elater. 
Bupreſlis. 
— 2 
Lampyris. 
Cicindela, 
Omalyſus. 
Hydrophylus. 
Dytcus. 


$ Gyrinus, 

\ Melolontha. 
Prionus. 
Cerambix. 
Leptura, 
Stenocorus. 
| Luperus. 


TIOCeNLS. 
Altica. 
Galeruca. 


II, . . . , Or, four articulations to all the feet, ſuch as the 1 Chry/omela. 


| Milabris, 
Rhinomacer. 
Curculio. 
Beſbrichus. 
Clerus. 
Anthribus, 
Scolytus. 

x Caſſida. 
Anaſpis. 
Coccinella. 

Tritoma. 
Diaperis. 
Pyrochroa. 
| — 
and four only in the hinder pair, ſuch ass | ro 
Notoxus. 

| Cerocoma. 


© Either five articulations to all the feet, . . + +» Staphylinus. 
3 Or four articulations to all the feet. « MNecydalis, 
.. . » » Or three articulations to all the feet. „ Forficula. 
3 Or five articulations to the two firſt pair of feet, } jr 


and four to the latter, 


... + + Either five articulations to the two firſt pair of feet, Blatta. 


and four only to the latter 


II. . . Or two articulations to all the feet, , « . « +» Trips. 


Gryllus. 


+ + « + Or three articulations to all the feet, © « +» » Acrydium. 


feet, 8 es TT Locuſta. 


Haute 


ARTICLES. 


GENERA, 


i Cheats. 


II.. . , Hempytera, or inſects, whoſe upper wings are half cruſtaceous, half 
membranaceous, « + » 


Cimex. 
Naucorss, 
Notonecla. 
Corixa. 


Hepa. 


P/ylla. 
Aphis. 


Chermes, 


| Coccus. 


.. . Inſects with four farinaceous wings, 


Papilio. 
Sphinx. 
Pterephorus. 
Phalæ na. 


Tine. 


IJ. . Three articulations to the feet, } 


II.. . . Four articulations to the feet, 


... + Inſes with four naked 


membranaceous wings. Ss 
III. . . Five articulations to the feet, 


Cryptocephalus. 


Libellula. 
Perla. 
Rupbidia. 


Epbemera. 


Phryganea. 
Hemerob1ius, 
For micaleo. 
Panorpa. 
Crabro. 
Urocerus. 


| Tenthredo. 


Cynips. 
Divbolepis. 
Eulophus. 
Ichneumon, 
Veſpa. 
Apis. 
Formica. 


V.. . . - Inſects with two wings, 


" Oeftrus, 
Tabanus. 
Aſilus. 
Strattomys. 
Muſca. 
Stomoxys. 
V IR 
Nemotelus. 
| Scatopſe. 
Hyppoboſca. 
Tipula. 
Bibio. 


Culex. 


— 


. + + InſeQs without wings, 


q Pediculus. 


Podura. 
Forbicina. 
Pulex. 

| Chelifer. 
Acarus. 

| Phalangium. 
| Aranea- 
Meonoculus. 
Binoculus. 
Cancer. 


Oniſcus. 


| Aſellus. 


Scolopendra. 
* 


TaBLE IX. ZExhibiting the Cuenca, NoztrxcLATURE propoſed by Meſſieurs Dx Morveav, Lavorster, BerTHOLLET, and Dr Fourcrov, in May 1787. 


ACiDItlazgLEe BasEs. 


I. 


SUBSTANCES THAT HAVE NOT BEEN 
YET DECOMPOSED. 


NAMES NEWLY INVENT- 
ED on ADOPTED. 
Light - - 


ANCIENT NAMES. 


Calotic — — Latent heat, or matter 
cf heat. 
Oxygea _ - The baſe of vital air. 


U Hydrogen. 


azar, or the radical 


* 


The baſe cf inflammalle 
gar. 
The baſe of phlogiſticat- 
ed air, or of atm9- 


principle of the ni- 
fiber ic mepbhitis. 


tric acid. 
Carbon, er the radical Pure cout. 
principle of the car- 
bonic aci l. 
Sulphur, or the radics! 
principle of the ſul- 


Phoſphor, o the ra- 
dical principle of the 
phoſphoric acid. 


| Radical principle or 
the muriatic acid. 


Radical principle of 


the boracic acid. 


or 


of 


Radical principle 
the fluoric acid. 

Radical principle 
the ſuccinic acid, 

Radical principle of 
the acetic acid, 


Radical princip!: of 
the tartarevus acid. 


Radical principle of 
the pyro-tartareous 
acid, 

Radical principle 
the oxalic acid. 


of 


Radical principle of 
the gallie acid. 
Radical principle of 
the citric acid. 
Radical principle of 
the malic acid. 
Radical principle of 
the benzoic acid. 
Radical principle of the 
pyro-ligneous acid. 
Radical principle ot 
the pyro-mucous a- 
cid. 
Radical principle of 
the camphoric acid. 
Radical principle of 


phuric acid, d 


THE SAME SUBS 
ADDITION 


ED OR ADOPTED, 


Oxygenons gas. N. B. It 
appears that light con- 
tributes to the reduc. 
tion of oxygen into a 
gaſeous ſtate. 

Hydrogenous gas. 


Cas azot. 


the lactic acid. 


NAMES NEWLY INVENT. 


IL, 
TANcxs REDUCED 


INTO THE STATE of G15 BY THE 


OF CALORIC. 


ANCIENT NAMES. 


— — 


De phlogificated, or vi- 
tal ai. 


I amma bie gas. 


Pllegilicated air, or 
at belle mepbitis. 


| Sulphuric cid. 


| Sulphureoas acid. 


* 


III. 


THE SAME SUBSTANCES COMBINED 
WICH OXYGEN. 


NAMES NEWLY INVENT-=- 
ED OR ADOPTED. 


ANCIENT NAMES. 


Water. Iater. 
The hale of nitrons gas. The baſe of nitrous gas. 


Nitric acid. IWhite nitrous acid. 


With an exceſs of at, 
Nitrous acid. 
Carbonic acid. 


Fun:ing nitrous acid, 
Fixed air, or cretaceous 
acid. 


FVitrialic acid. 


With leſs oxvgen, ; 
Sulpburecus acid. 


Phoſphoric acid. Phoſt hof ic acid. 

Vitb a ſmaller propors ; 
tion of oxygen, Fuming, or volatile 

Phoſphorous acid. phoſphoric acid. 


Juriatic acid. - Marine acid. 


IV. 
THE SAME SUBSTANCES IN AN OXY- 


GENATED GASEOUS STATE. 


NAMES NEWLY INVENT+» 


ED OR ADOPTED. 


— < 


Nitrous gas. 
Nitrous acid gas. 


Carbonic acid gas. 


Sulphureous arid gas. 


Muriatic acid geo. 


ANCIENT NAMES. 


Fixed air, mephitic air. 


Sulphureous acid gar. 


Marine acid gas. 


With an exceſs of o- 
gen. 
Oxygenated murixtic Dephlogifticated ma- Oxygenated muriatic Dephlogilicated marine 
acid. rine acid. acid gas. acid gas, 
Boracic acid. Sedative ſalt. — — 
Fluoric acid. Acid of ſpar. Fluoric acid gas, Spatho/e gas. 
Succinic ac'd, Volatile falt of amber. — — 
Acetous acid. - Diftil{gd vinegars — ni 
IWith more oxyger.. ; 
Acetic acid, f Radical vinegar. 1 2 
Fartareous acid. 22 
Pyro. tartareovs acid, Empyreumat ic tartare- EEE LY 
ous acid, or ſpirit of 
tartar. 
Oxalic acid. Saccharine acid. * 2 
Gallic acid, - Aftringent Principle. 1 0 
Citric acid. - Lemon juice. vin 2 
Malie acid. = Acid of apples. — 3 
Zenzoic acic. Flowers of benz9in, — ES 
Pyro-ligneous acid. Spirit of wood. — . 
Dyro- mucous acid. Spirit of honey, ſugar — W 
&c. 
Camphoric acid, — | FR. = 
Lactie acid. Acid of milk. — ** 


THESE 


V. 
OXYGEN ATED SUBSTANCES 


NEUTRALIZED BY THE AD. 
DITION OF BASES. 


NAMES NEWLY INVENT» 


ED OR ADOPTED. 


Nitrat of potaſh. 
of loda, &c. 


Nitrit of potaſh. 


f lime. 
Carbou. \ *. 
55 * potaſh, &c. 


of iron, &c, 


of potaſh, 
of ſoda. 
Sulphat of lime. 


of alumine. 
of barytes. 
of iron, &c, 


Sulphit of potaſh, &c. 


Phoſphat of ſoda. 


Calcareous phoſphat. 
Superſaturated phoſ- 
phat of ſoda. 
Phoſphit of potaſh, &c. 
Muriat of potath. 
Muriat of ſoda. 
Calcareous muriat, &c. 
Ammoniacal muriat. 
Oxygenated muriat of 
ſoda, &c. * 

Borat ſuperſaturated 
with ſoda, or horax. 
Borat of ſoda, &c. ſoda 
ſaturated with theact. 

Fluat of lime, &c. 


% 


Succinat of ſoda, &c. 


of potaſh. 

of ſeda. 

of lime. 

of ammoniac. 

of lead. 

of copper. 

Acetat of ſoda, &c. 

\cidulous tartarit of 
potaſh. 

Tartarit cf potaſh. 

Tartarit of ſoda, &c, 

Pyro-tartarit of lime. 

Pyro-tartar:t of iron, 
&c 


Acetit 


: Aridelones oxalat of 


potaſh, 
Oxalat of lime. 
of ſoda, &c. 
Gallat of ſoda. 
of magneſia. 
of iron, &c. 
Citrat of potaſh. 
of lead, &c, 
Malat of lime, &c. 


\uminous Lenzoat. 
Zenzoat of iron, &c. 
*yro-lignit of lime. 
byto- lignit of zink, &c. 
Pyro-mucitufmagrelia. 
Ammoniacal, &c. pyro- 
mucit. 
Camphorat of ſoda, 


&c. 
Lactat of lime, &c. 


ANCIENT NAMES, 


Common mitre. 
Cubic nitre. 


Chalk. 
Efferveſcent allalis. 
Kuft of iron, Cc. 


Vitriolated tartar. 
Glauber ſalt. 

8 eler it Cs 

Alum. 

Ponderous ſpare 
Vitrict of irons 


Stabl"s ſulphrreousſalt. 


Floſphoric ſalt, with 
baſe of natrum. 

Earth of bones. 

Haupt's /al perlatam. 


Fetriſuge /alt of Sylvius 
Marine ſuit. 
Calcareous marine ſalt. 
Sai ammoniac. 


Common borax. 


Fluor ſpar. 


* 


Terra feliata tartari 
AMieral terra foliata. 
Catcareous acetous ſalt. 
Spirit of Mendererus. 
Saccharum ſaturnt. 
FVerdegris. 


Cream of tartar. 


Vegetable ſalt. 
Sait of Seignette. 


Salt of Sorrel. 


Terra foliata with le- 
mon juice. 


VI. 


THE SAME PRIMARY SUBSTANCES 
COMBINED WITH OTHER SUBSTAN- 
CES, BUT NOT ACIDIFIED. | 


NAMES NEWLY INVENT. 


ED OR ADOPTED. 


Carbure of iron. 


of iron. 
Sulphure- of antimony 


of lead. 

Sulph. hydrogenousgas. 

Sulphure of potalh. 

Sulphure of ſoda. 

Alkal. ſulphures with 

metals ſuſpended in 
them. 

Alkaline ſulphure with 
carbonaceous matters 
fuſpended in it. 

Phoſphoriſed hydrogen- 
ous gas. 

Phoſphure of iron, 


ANCIENT NAMES, 


Plumbago. 


Fa@titious iron þyrites. 
Antimony. 

Galena. 

Hepatic gas. 

A!hal. livers rf ſulphur. 


Metallic livers of ful- 
bur. 


Liver of ſulphur with 
carbonaceous matters 
ſuſpended in it. 

Phoſphoric gas. 


Syderite. 


14 


the benzoic acid. 


Pyro-ligneous acid. | 


Zenzoat of iron, &c. 
*yro-lignit of lime. 


Radical principle of the — — — 
pyro-ligneous acid. Spirit of wood. —_ 
Radical principle of — — 1 8 7 — 
my pyro-mucous a- 1 4 2yz0-mucous acid. or of honey, ſugar. — — - IIS 
cid. 5 — * a 1 . 
Radical principle of . NN. Ammoniacal, &c. pyro- 
the camphoric acid. 2 Cawphoric acid. — — 2 pe —_— 
Radical principle of _ — oe 2 4 * arhorat of ſoda, — * FE 
the lactic acid. LaQtic acid. Acid of milk. 2 &c. : 
Radical principle of the — — x: 8 3 — Lactat of lime, &c. 3 4 
ſaccholactic acid. | Saccholattic acid. Acid of ſugar of milk. — ot ; 2 
Radical principle of _ — a. f 8 9 accholactat of iron, — — 
the formic acid. Oe 2a _ Acid of ants. * 9 Am nnd al, &c. for- Spir ef 
Radical principle of _ | — Et 1 8 72 — Gas rit of magnanimity. w_ 
the Pretic acid. Pruſfſic acid. - Colouring matter of _ = — N 
4 ; Pruffian blue. op ruſbat of potaſh, &c. 2 or — * 
28 adical principle o — — EN: - a 3 ru/fan alhali. 
> bach acid. Sebacic acid, + Acid of greaſe. — Pruſſiat of iron, Ke. Pruſſian blue. 
29 Radical principle of — — 3 ; -— 5ebat of lime, &c. — — 
the lithic acid. ws Lithic acid. Stone in the bladder. ** 3 825 
| the bombic acid. Bombic acid. Acid of the filk-worm. £2 FOE ape LE 
_ iat of iron, &c. — — 
31 [. arſcric - Regulus of arſenic. — 3 8 OXYDS WITH VARIOUS BASES .. 
xyd of arſenic, IWhite arſenic, or calx ſulph . 
With more oxygen. of arſenic. - Yellow — * — Orpiment. Arſeniat of potaſh, &. Aacquer's arſenical Alloy of arſenic and Ar/eni, . 
ars. f F R yd o rſenicated tin. 
| "#7 v rienic acid, Arſenical acid. ed arſenic Realgar. Arſeniat e neutral /alt. tin. 
2 ebe ena. - — ——_ EL - A 7 . - . ; nar o copper. — { 
3 | Oxyd of molybdena. Calx of molybdena. —— of — 12 1 J 
3 Tungſten. a — * Molybdie acid. phure of molydena. Mah bdena. Molybdat. IE \lloy, &c. 
4 | Oxyd of tungſten, Yellow calx of tungſten. few 0 | - — 
34 Manganeſe. - Regulus of manganeſe. nil == 7 unſtie acid. _ alcarcous tungſtat. Swediſh tungſten. Alloy, &c. 
White Man _ 
Black oxyd of gange. bas All f ma 
5 RON — 0 
35 Nickel. HER DAE Vitreous manganeſe, — e 4 oP 
36 Cobalt. - Reguius of cobalt. — 3 _ d of nickel. "OE Calx of nicket, _ A | 
_— oxya © Ca " . 2 — — 2 . 
Vitreous F cobalt. tx of cobalt Alkaline cobaltic Precipitates of cobalt — oY - nickel, &c, _ 
37 Biſmuth. - = 3 oxyds. again diſſotved by al- _ OY, &. 3 
— White Ua * . tals. | 
Magiftery of biſmuth, | Sul ö * 
Cat: _ + : 299 „Su 3 oxyd of OO (oe 7 agg by * * Alloy, &c. | 
8 g 6 ilmuth. eellow calx of b ſinutb. N 5 ulphur. — 
35 Antimony. - Regulus of antimony. — on Vitreous 3 Glaſs of biſmuth. 
7 by the nitrous Diaphoretic autimony. 
* Grey G * . 
8 4 : acid, Red ſulphurated = y cats of antimony. — 2 Alloy, &c. 2 
= A y the muria® Powder of Algarotti. | Oran oxyd of ermes mineral. 
E oxyd ] CY UE acid. Vit ge antimony Golden ſulphur. 
2 —— ſublimated. MPlowers, or ſnow of 2 Glaſs and liver of anti- 
— 7 antimony. le et of an. — 
39 JE Zink. . 5 5 5 Glaſs of regulas e ee F 
— _ Oxyd of zink > ; 
2 SES . alx of vinc. 3 
3-1. ublimated cad of . ee oe en el 
4 ron. 3 _ 3 By Wee £ — &c. os of fanthes or — Alloy, &c. Nfl 
X |: : 10 , 
＋ . 2 if Sulphurated oxyd of „ 
41 in. : Tm 5 5 iron. — — Alloy, &c. aa 
— White oxyd of tin. ; 
42 Lead. 1 FR —_ y * Calx, or putty of Un. HRT . e Aurum muſſivam. 
a White 4 , oxyd of tin. 8 — Alloy, &c. Ber 
ö Yellow oxyd of Te. white lead. 9 oxyd of 255 , 
Red lead. E cad. week — Alloy, &c. 22 
43 Copper. A . 1 cad ee 7 
8 Te Red 2 hs 
rown cats of copper. | Ammoniaca! oxyd of 
| Green oxyd of Green calx of copper, 5 — 3 +2 — 8 Alley. & 
Mercury copper. or verdegris. Y, KC. * 
44 cury. — Blue N. 1 3 
Fans Becki ln, 2 
1ercuria G 
45 Silver. | R oxyd. Turbith mineral. Black — 7 LE thiops mineral. 1 
= = & S Red yd o — Alloy or amalgam of, ow 
| ATA Oxyd of ſilver. - pitate per ſe. mercury. Cinnabar. Pa 5 , 
46 Platina. 4 —_ als of ſilver. Sulphurated oxyd of — 
4 Gold. L 2 _ NE Oxyd of platina. 22 5 Glver. . — Alloy, &c. _—_ 
4 En - Fitrifiableearth quarts, * ow Oxyd of gold. Cals 7 * EY * — Alloy. of platina & gold 
- Wh FER. _ . Logs 2 815 — y. of platina & gold. — 
49 [EJ Alumine. clay, or earth of al — =M 194 — Alloy, &c. Mes 
50 | = Baryte 8. Terre poaderofe 4. * 5 2 — — ma NG 
ST x | Lime. - Calcareous earth 3 — — . — MD ; 
52. Magneſia. A be VOY — — Try — BEER . * 8 —. 
99 > Potaſh. = Vegetable fixed alkali of pr — — N ꝗ— — REY by. 8 "EE 
<1 2 "WR tartar, rc. — — on — 5 TR 2 8 — 
3 5 — 8 alkali, marine _ NOR, — 4 3 f 5 OP 
-o 2 alkali, natrum _ — —_ 
55 |< C Ammoriac. - Fluor _ rags 3 — 
„ OT ca * - 7 R — — 
3 ON ola- | Ammcniacal gas. Alkaline gan. 5 BY es” d * 5 
DNOMINAT | = _ — — 
2 IONS new] pri 1 ths Ta e 
: y appropriated to ſeveral Subſtances, which ; 8 — 
2 . EN | , are more compound in their Nature, yet enter into new Combinat! 
New Names. ; : 7 8 | 9 10 ; It mbinations without being decompoſed. 
1 Mucous | Glutinous matter, 8 2 "3 [ofporat | 15 16 man 17 
matter. or gluten. : K The 5 Extra. ( in Which the 4 Alkaline 
| 8 Sugar. Starch. | Fixed o. | Volatile oil. SO eee BF | : on aer entradire [Refino- i 3 of gu- ulphuric arthy | 
| a elir, Extractive matter. | lex ; ; ' Of, OF en cum. Nitr To | ſoaps. | 
| principle [nater matter pre- ſextractive reſin predo-| Feculum of wi Alcohol dag — Acid | 
x f dominatcs. mattcr. minates. ' _ Alcohol J of ſcam- alli Icohol | icotic, er. /etallic 
1 | moneum | Miuriatic &c. za ponula of turpen- 
— of myrrh. cin, & 
J „ CCC, 
Ancient Names.) Mucila Glut : = — 
ucilage, lutinous matter. | So:charine | Amylaccous Fat Gl. Efſential il. | Siri! ; Hthatine tinfinre. Trg , / 
matter. mat! . ir views rector. Rejin, Za tract. v . ö Tin ; ; Ly : | 
tier. ve mater. Fees! . ö Aure of guaiacum | e. Fther of Frobeniu: 14aiine, cartby, fc 
| | | tl. 5 wit of wine. of jc ammon:- Tindure of nut Llavine es. b ſe , 3 . 
REGION 2 um alls, Acctous ether. — 
— of marine a. 2 — — 


| 


CY 7 — 
As the lubſtances in the lower part f the column Cannot be reduced into t us ſtate and not onl the b U ſi l j | 
0 by aleo Y „ out levera of thoſe in the upper part; we have thereivre changed at this place the title of the column, aud tubllituted another which exprefles the peculiar combinations of the m etals. 
f * , | ; i [4 
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